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1 naibtr of pS^ rnia htv* twas ioctaiisidl HMT MJQjcvei^l 
jpi^iit9 miA with md^ m f«v «»e«ptiimii ( CaaitftriRacMi* asA (kitiif«rM« ) 
«ra M8triet«l radnly to tl»i iMtvM gswaoBptsmMm C<mifezmliks 
(Q^mmsptmrn} an iai^rUmt |iositic»i «Dd imt hmm th» 9at»4«et«i' 
twth trm "Wamosdiotl m tmll M cisassrcial. poi^a 
of iiriaw* Thm ut i l i ty of th« baftrtwoc^ o l mim of tlissa traea Mas in tb«ir 
foo<l daea^r-z^istast asd iztaaet-nqswllant pzopartias* k rmim of tba 
litarvEturo Vavoiaodi t l»t tba caHy fanily (Avanoajriaeaaa) M ordar 
faralaa im» mt at aJl hmi mamimd P^r ita HUBVomid eozxtants, a faet 
hMcIi attiractad mr att«nti<m mcd prmcttA tts to ievestigata titm premn% 
Axmaas^iM cc«mii#Mtadi asxA A^etd^Mi |j|.eojbemaria} both tselen^* 
isg to tba fastiSy Armevtlm&m.^  umf faN»cardd Ifcw Farast laaaafoh 
SalmraBpar (tJP) a^ ^ iHaarb ttoalln fbsivaraitr sraapeetifiajr^ tba 
aeotona aattsitet of th« ©offirsoly pstuSaf^ a l«air»» ef jUrasaccarist j?utarfjai^ ha®ii 
w)d A.cMildLl colvsm chitnaategTHpl^  Silicate) fl»llov«d ti^ 
preparativa layar cbroi&al^gmi^ Oal) jritsMad aiac ManticaX 
pcotaxita each* Aitar esialili«hlt«f Imso&ssiiets" ^ ^ obtaisad 
in f lsa exyatalXii!^ fom.* tba tiraxal eclaur raaeticmay ultra vioX«t ^eetxm 
in atbanol and tiith varloaa a,diiad diacTtoatis rftagaota a l l of 
tbos to ba flavonoida* The ccB^ pcflW t^a imNi labal i^ sa ArasKmriafUvonaa 
and F« fha atruotarea of tba flr«A foor ccmpmMtv Itava been 
lUBor eluoMat^ tgr F.14.IU scd obss atu»liaa. fteifthiHr, 
t h ^ show «pticjs1. mUtim md t^W^.mmf^M 
- t 2 s-
ftm i^lleidBg WSlaw&B^ bwn i$ol&t«a a»l etuur«et*ri«ad:-» 
1. MrmicmriM^tlMmmm *A* 
MHawont-
ArwKfarianAVtmii A (pfmnat) irt»594«15S5 (aasjss) 
(wetlgrl ©fclwr) « €^2,1^2034 '' 
AMQo«ri«llKV{»iie 8 C{!«»t^) i3«i>« 30!«3G4^C. wt* (ssaas) 
Csstiisrl «tl}»r) 55J.P* 175*^ 0 • i2a«ia2034 « 
AmworiallwMmtt € a.p* il^ UIS^C vi;. 5B0 Cmss} 
" Cfic«stat« ) m*76®C » 706 * 
" Ciwilgrl efcfesr ) a.p. Zi^li^V, * " 
3 bSilAVQsie. 
kmacatimnKfotm 0 ( ptu«uru ) 1^1. vt 594#15t«27 (mas) 
» (acBtate ) a^p* « 675.174231 • 
« (isai'mrl ) MI.P. » £22,ie2>3«it 
th» of eaech psotcNit ia using doci)il« inr«di«ti<m 
Tbt omeial problMi ot MfXami^X llz^ uMlp ia aoXvad bocssx® 
ioOuctid solvent shift attidiaa of wytbaaqr raacmancM. 
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flklit U ^meU^ tiafii ilst mek f^mms^ 
Si£ iMtiw Is 
c ) 
ttithor tfiihos to mprooB his h i ^ sanse of ffnKtitud9 
to ditmeUd thmta retaftrofctttf t&r hia uitttiatwl 
fe^ muS s^eoorftgesHmt thmugheut^ to Prof* A,«E.Kidtiitl «sdi 
Bahfifltn for pswrldiing tlui f«oil l t iM omwaaxy ior 
tbn 
fhtidtd ard also dla* to feUtm of tMvsrsity of 
Kju9oho«t«r <i»r m t and saas (ipaotra» to of Ji|priott3^  
turaX fias«as«h Sanrioa^ Calil^miai for optical rotatoiy AiBparaim, 
to Or.Mtllyas and otbar eollaaiEiiao of th« laboratoxTf fi»r tliair 
hal^ dorimg tha mora* of ttda woxlt* 







tlui mmimitim of th« CUvraoid cxmatitasntt ef pSiaBta 
bMB in pvofrtdf fbr "fvxy sni^ r jmata* "n^mi inrastigitioss bavt 
to tho jrtoofnitiaii of tho alcoffi tinlvdraaX oeinunran«* of fUivoni^s 
mA to tlM grwit imilot^ of struetiif«8 atenm b^tea* In fmm 
m mmhmt of ntttunl psodbets iMifo botn diaeoitwnidlj) nldoh <£Laflm 
of staiO.ti' ooi^ poiinii* Bi£X«fOBQrl8 ur* etoi^ roeint mdititicn to tM« 
oiiuit* Th« diaeofoiy of thi* mm d a t a of mt«i«l products x ^ t o d 
to ttio nai.«e»}oid[« vtat, ttuMMfofv* wmthw uaasQ d^otady pttttleoJUurly 
m tiMSf (un iddiOy divtritxit^ aiwiig tho OiycBot^im. This noir olaat 
of naturaX pvoditeta baa baoii dosigmtad liill&vongria to Indieato tbat 
tl)«ir fltntotufva oontatii tifo flamoDid unitt* 
fho aatGumlliy ooomltig bifljrvoiEiiy^ l eoc^ooada ma^  ba olAai^* 
flod into two imin gmpat 
(A) tha Mj^ kMgrl typo 
(a) tlia tiipb«qQrl- a ^ r typo 
Tha Mphanjjrl-tj^ btflavoi^la aiyr be aabdlvldad aa 
fhoem darimid ttom tpigmdM idth eaa^ txm e^aitbon 
liidtago ara xaproaantad W aMnitofL«voiia^(X) and^j^^ of i ta partiaX 
iMp^IetlHKra* 





B H g U 
(t>) SotttttuflAfon* H R M* B 
(e) mobetin H »• H H 
(d) Qlidegvtiti Mil Mt H H 
(•) Xtoeli^kgtftin g Mt H Mt 
(f) ScUdopityaiii }i» m R m 
(g) KajrftfXfVQOi R Mt tte Mi 
(li) 
(i) PodoearposfliWDna *A* B B B m 
(4) PoddcaxiKiallsvotiir *B* H H M9 
TIiom dwi fd . trcm apigtnin with oa3rDn»>earboii liidcafis. 
elftsa ot MOairone i s rmpi^ ama^ wA. Igr capr»98all«.iroi3it^(n) mM th» 
seX« MwlMir* 
OH 0 
( I I ) 
m $ m 
TIiom derivad irom api^toixi vitti l i x k ^ (XIX) # 
fhift «XiL«« of Mllttvosorlff i t W onXsr two iMtlorlethmm* 





OR'" ( i n ) 
This oXsss of IdnwRMirla i s fron Hemmtmo 
eoKprima of oiOy tbrtt sscsbsrsi, QWLf OSXttyCilX^CXV)* I t has 














Thosa dertvad tern tlainmrn^ilKifma units tdth 3 
5, infeerAavosijrl Hnkaga. HofwHoflamono (V) i s tlui sols sunibsr of 
thie group* 
Tht Mphsxgri tjp« MHa-rcnsgrla tints ri^ressnt * gradati<m 
ia oad^tioii IwtlB from hiebl;^  flammon** 
iliKmiaca, flavwotoiMi"flavoi»9 to highly oaddixtd 
n.e(Voii»»£Ut!VO]!Vi testae. 
Pitm* 
This class i s r^rasantod tgr hinoIci£lavD»a as tha parent 
oaaber with linkaga batvMn two aplganin units, Tha Inteiv." 
'7 
IXavongrl liidcaga has now ha«« xwisad to 4***0"6"(VZ)« Tha othar 






(t>) OxyptooMiit *A* B B ift 
(0) CxTptcoMHrin 8^* B Mi m 
(d) ZaoeziFptORiaria B m B 
(•) HeoGfTptoMxin m H B 
(f) GbaiMMWgrpailii H Ma 
telft^^ntC cmmp^ir* 
fit* iMOAtton of eosatpoatidtt imm plant 
iB»t«rl»I l«w»lir«s twd (a) «oXv«s& vxtmeti/on (b) parl» 
MmLMmi^f 
isgr BiBgL0 30l7«nt •3efcr«otion proeedur* la oat miUd to 
•11 plant ittUnritiLt^ i A eoipl«t« ixtraetiem of biflKv^morls emn be 
«)}ii««wl W ill* MO0tem, «tbu»l» t r j&vthimol* Xb ease of 
mtoiiiLl i t «iv»»ta#Mias to oaysy out « igraiogsatie aoxios of 
foctzmetlons vlth throo or flour •oUrttsts of inorMsij^ polaritsr* la 
ordftr to ftohienr* • ooqpltto «itts^tloii g0Mr»lly m 
« 
i s lattd* Oiff!ir«iit soXvwita lutto btm txatd ty different tiori»ira Ibr 
tli« «ictf«etion of Idflvvonoida* th« nost mtama iolvmita uaed am 
tilohloroatfeor^tMi aeotono, dOorofSom andl nal^ iaaoX* 
pxritt'^ttm of MflttVonoMa lute bton « pnidLm 
ftKT aui^ MMP of jTMifw «tid mm tediiy m ism 
oellMKl AS •ttlfffMtofy tot th« puellio«.tion* OnUl iwurft 
pnKfaets tntr* not obtidxMifalj** fb« Mttftrlia. i e o l s ^ fras tbi 
* 
•thWMiLl Mtittdtft at th« «a1»m3«l ].««.irt» of ttw ig^ Ulkfo tmo^ th« 
Urst trm «n»in«d fbr blfliwonoiil eoDitlttt«Rt9« mm tin^ouls&idljr 
a giixture« but zworly «IL «tt«opt8 which mm mMm to offoot & 
8fl|parmti<m of this mixtayt wum imstieottssfkil* ^os* ftttw^tt 
llPiotioni^ of the eiudo Bdsdaxv and i t s 
«oot3ri«t«a prodiact. Mma^  <tlff«»mt i»ithodi« of «dsoy|;ftioii mxi 
lartit^Um c^ tmsaitoginapl^  moA eiouixtor eaiv^t distHliitioit 
«Xfo iisnrevtiifttod. SidEor obsorwtd to tholi- aiiiprieo that 
tb« iidaetaro ooti24 bo iMiiMtinitod Into tlio losa solsifatlo gieilcgotin 
antl i806lx)Icg«ti& tor Emotional ei3r«t«lliMtioii £mm aootono* 'Hhia 
sucrose as eaii|>ar«a with tl»ai i^ iUiaiw of nethc^s i t tfortby 
of aoto# 
So far miH^  isitthoda mem fmsni oaoeomfol in thi 
£»tlfloation imd stpafation of l^ io bifla^nsrl miadxixNi* 
o 
Kakasawa' 8how«d that gixdEg«tlii eoaH not ba ohtaiiiad 
in fxim atato routin* mthoda* Ha 6M, hovofor* find that thu 
folloid4ac isathodt gava ginkfatin In para atata vhan tha athor axtraot 
of tli« y«llow,«»tus!n«i iiidcgo %aKW9» if9« ahak»n with w^eotta 
f!ot«iuiS«in e*rb(»u3i«» m jpotaisito Mlt of glnkgetln Mpmttd 
and this couH b» ozsrstallisaiS twm mtm potMsitua e»rhomt« 
8o3»tio», iysldlfteatiott of %fm adthtir MtcNsra laogttiI(g«tiii« 
fhia fi»it%K>d hit bMm fmynd holplbl to oerlwiA tQi" Stlnr 
ot in the m i^mtmtim of biHai'imoljda i»ijetii)jnis. 
I«t«r tM« ibs^M iklao uoed lar uith 
t l i ^ f)odifioft%iofi« Aftor tho ojebraetlon of driod 1imkv»« vlth 
h«»u» in • eoxtOstf tho oxtrftot mm eool«$» £ilt«r«d *nd tho 
solid rosidtts diei^lmd ixi chlorofor*. Tht ohlovolbm solution 
ma tiagih«^  vith so l^iut) Meerhoia«t«» thm wit^ SS setdlim hsfRlroaddo* 
mXt tMeh mpanatiKi at tho istsrfaoo ttttffctd vith 
ffiothttwlio sodIsM thidft eommrtsd to th« 
ftm phem%9 tsgr tusiMUmtieam 
StoBSmsfitoL* 
S«k«r ot UnaUjr achiwrwl tho sijMfRtloo of 
indiividiMl i>icr3«aits h^ longthy' ooimtor mvront disttilmtioii hotwotn 
•tlQrl e w t ^ kotons and bPS«to Hiffor^ th» location of tho 
K^B Iwiof indicatod t^ r th* yoXlotr mloor of thoir alke&las ^QSntlons* 
Tho progroBS of the l^raoticaiation me foand, bmMnmr, to be hast 
foUowod tgr iaolstion of th* oontonts of tho tniividttal tiihos sni 
oxmlaatioB of thsir iaXti<«viol«t spsotrm in othsnol^ in /^SO oad 
^^ 500 othanoUo oodiua tQ^roxido, 
« 3 * 
insist t«elaiiqa<aa lunrii exit b&m foand hwqt 
in tts* mA poiti^eiitloit of MfljnRsmidi eos^ o^iaitfl^ * 
<«) iffte^tegBftKii^ 
IS 
h«i tmm tQT fiawano it far Sdietli^^ 
thft MlHairiomi eoaa^ita«nts of IS lior tlie eowpailatm 
0f 8|, ip»3tt«8 vith ttitlumtio fo3xt«a*f tthgri ioixmimt 
l^mio waiA C5t4t1) w aolimiaKt n^tm^ 
l^faftt^ Jeelceoa cO,*^  Immi iii»w! filixieaietogMipii^ 
f4»r tli» sfl^ pftffttikv} of tlw tloiMi biJ^Mmionas fran tlio lu>«stw9od 
mcbmkeit of O^^eii^ l»o!iti»iMi (QiittifeM»i}* ^ 
fiot ftiiitlftM.** 
of d«t«nBi»liiig th» atfuotuvft of Hfl«nni»toMs 
ia « eoqiQUKK o»a bi«s«t«t of ioltai^ wH^  diffiimXtiM in tlw 
iaolation of pom hUXacmooid ecmpam&B* 
fhs imxioda asttiods grnmrmUy £br «ti!iLtetarti 
^amtmtim eagr bo olaaaififd as tttdori 
(i) Colactir iwftotions 
( i l ) CbfoaotoearapMe iMtboda 
( i i i ) %totf<t»|liotoB9tsie Afstbods 
(iv) DofMdatioii 
( i ) 
A tiiab«r o£ colour vtaotioais are ro{>ort«d in Xit«ratiir« 
ior 40t«eti«g eestalu atsuetonii fitotui^s tami^ iUinmiAa» As th* 
tohtxoe diptsdla npeia t l» pattern of l^gf^xylatiim and «t!3«titatio% 
diKgnoatile mOjua of m%sm» i s onlsr » Imwdl inateatton* BUlavo* 
noida earn tmxiA to mr^ or laas tha aaaa eo^ tour raaationa aa 
memm3^ 0m ^ raaganto gasaraUy usad Ibr ooXoir raaottons ttra^ 
foaj^sium^ligrdioc^ aoid^^y aodtom aeld^^t 
i ^ o n borio aoidi raagant^' auA i^ JM>«l;iydUroehloriG aelit^ ^* 
teW^aiiMff,., jfUffllffiy 
<^ luraiiMitoerap)3isr liaa imoA may h0XpiRil Sn 
ohasraetai^aing atai^  fla«s»oid..eoiEpeiui^ a« flNi idasitifloatSon of ^ 
tudcaown flavoneiil cmpoandl l^ r^ pi^ par ehreaotograpl^ di^ac^a on ttio 
I^aloal obaraotaristioo» oolenir aadt s!oMlit:r on (R^ valuaa). 
Btii in tha oaaa of tdflavBDoida i t htm b&m £<mi to ba uiiaiKM»asa» 
fta baeaaaa of rmry oloaa ft^ iratliiaa and m i^raoiabla eoloiir dio*> 
tinotioii. 
(ft) latEstisisLaBsaiaL* 
%)aetroplioto»atrio aathoda h e v bma t^Ued in tha 
idantifieaticm aiaui attwttand WEMlaraia of jpigeanta* aot in 
tba eaaa of ^flafoiQrla ultraviolat apectm haa baao imaoA asctratMOar 
halplUl audi aa an important tool in aliieidetine tha atttiotura of 
• 10 • 
iluis* eQniMKiod** 
Cavparlwn of tb« ttltini.vi<a.«t iipaeiiK X) of 
filai^atini iiog:liikf«tla and lhair end 
«th«x>« tdtb tSwM of ftpig«»ifi iVtJA), aemsvfciii (7ZZb) mesA goidtMMiiiii 
(HZe) audi ihsir aoriimtlvvs mggost tbftt jiuikipftiii 
«Dd ieoglnki^iii itro doxivfttiyits of 
( m a ) * Althoujs^ tho position of tfe* aiPdUud abioiptioii «r« iroty 
^^•.arji tho aolteular «ictiB9tioii eoofftelft&ts of 
isoglnkgtftiii mod t!iaix> doxivmtivos ifpfoxlsatolj^ douliOLo thosa 
of eorroe|>oali»g tiiiiislo fltis d«soiuitra.t«s ttio presoneo 




(•) B B 
(b) B Mt 
(0) Mi B 
• 19 • 
If A ^ I ^ S f l 
!atra(Vloa.«t ^paetfa ct ntmrnrnt ma IsifimnoiQPis A »ax 
in » xj } fignrts in iiftMntiuiais f ^ 
m* „ .Stefl, I I , 
n Qtokgotin <H) 871*5 (42,200) 335 (40,000) 
2« Imglxk^lm <Z«) 271 (42,000) 336 (36,500) 
I . ^pi^Rdii (nu) (18,800) 340 (20,900) 
4* Aeaewtta (mti) (20,300) 330 (20,800) 
OmkmoBist iWL%) (17,000) 337 (19,600) 
m^sSiMtSOO) 317 (47,000) 
t§ogixkg9tin t9tmms0tm1m 250 ( 4 7 , ^ ) 324 (50,500) 
0» iUMMttin <liiie«tat« 256 
• 
(13,300) 325 (26,300) 
9* Qiidesiitin t«tris!i«y^l«tbtr (48,000) 328 (45,500) 
265 (2t,2Q0) 325 (24,000) 
11«Sei«Sopi^rtiii (Z f ) 271 #5 (37,600) 330 (35,000) 
id«Kiar»£i«voii» (xg) 271 #5 (44,100) 329 (41,000) 
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Bik«r «t fsfiepomta t/kmetom <VSXI«) or (tllSb) 
foir on tS^ of ^tetyose^^id mMmm 9aA dftgxftAib* 









m H H 
B B 14a 
A 1 M 7 of tJKM upon tl$tt ttXtrcviolvt as}«6tr« of t^ ho 
DlllAironifl (talito Z) aHokoA it Aimijaim to b« nnAo tMtifota ilM 
tw> fttyaoliuroo •nl (VHXb) for ii^ xice«tin» Tli* offoet of 
\mm yxpon tho tpoetm of si^plo hortSrosgrflasotio ie «lrM4y kaoMti^ '^ ' 
and foUoving aro tlio rtaiiXt* with thi bllX«ironyl8 end Mat MKKtoX 
Tboto tbov oortiidn oocsoti ftaiurM <^ Mioh umm of 
vftluO in tlMi itfttotoro dttoTBlmtictfi of tho Mflvrongrlo* 
Tht ipootm In RfntnO. othonol alioifod two bftni: i 
(27D B>u) oaA M l XX* C330r*»-340 a>u>* fho o f l ^ of feitat upon tlio 
poHtistt and iafUoiltios of t l » « t%io teodo l i IbSXowat 
• Bsad X for bonaoyl gmtping and band XX for oinnaatggrl groupiiw* 
(*} « fgtmp pMstst (II) ImhA f b i f l 
i^-i-ZBO si>u) vlth ieercauMd laUodll^. 
iwddi IX» ahift (J^ O-^ -JTO 8»u> with vinbieid iixtCBfitgr. 
(b> Wtum A gnwip i i prtt«rifc (Jt) tbftnd sitift 
( 8 7 0 t a / i ) with r«dtto«d istiitKlty* 
tNUk! IZ, etiifb (3^0->400 itxi) nitli iiier«ftfl«i! lixt^ «ntltjr« 
TImi Affoet of buMi upon 7* or i« to 
if^mmto tlw tttamirto edLoiMi (II) inA Htm « tSjnnmi eont«i&a 
both 7* «Pd> gfooptf tho offoot of veak tMiso i s iivodaedt* 
naiiUy to vfoovo « pfoton flrois tUt «of« ipraopt 
K«vei>^ kg3.«88y in a vith irtik mm 
/ 
•ffoet (o&stt h) to iGHnis«tio£i of tin 4*<»lQrafiQ3QrX gtm^ fi&mM 
•2.80 b» <iip|i«F«mt» isoeaaiso «n v i l l ostaUitliod imnoX* 
ving lK»th tyisos (IX) audi (I) of a&toiis* l» tho 
•fl iKt aiioeiatofl with ioais«tio» of this groop i d l i be awai , 
bMuutao i t i f intomalljr hgrdlrog«ti bomloiS* 
1 
Th* offoot of b«8o upon th* ultf«violot iqMMtiftt of thsMn 
J 
of tbo blll«v»eQrla> i8O8iiiikf0ti% doi«^ityaia^ tad g^xkanlttth ta^ 
MHid in tho tabiU h«9 boon disetaased in dataila tor Btkar at 
• 15-
JO tli» inflrianidi apftetm of S^ lasj^ droasT •bmra 
ils«mf Isaifiia 1660 eaT^  do tluis^ of aoxi0»^ !3i3rdli«ior flacvmiolds* 
Xbi* land i s chaxeeterltti« of (XX) msA idLthou i^ 
tM« l^ rdfKEKMarX icroap i s intftraiiU^ l^ iogmp-laofidedi tb« offaet of 
5-4>*«llgrlAtion «ad S^O-ae^lSioii ia c^^posit* to ttot «boim in the 
ea»ft of sl^Ioo^lisfdxosQi^tt^ BtecaM of inteniAl ^dvogwa tsond* 
itiig th« tbwnla of tb«s« 0«n|90ixe^ s shout 
a sMft to SiiiBlMiX' fr»qu»iM»ios on oitlier 0*allt9'Iatiot> or O»«« l^«tion« 
^kyimn^i a empveimm of tho ial^roil spoetm of S - l ^ n u ^ 
fiavoBts mid obf(»M»Mia vitli tho apuetxtt of tlMiir 
aid tfoxlvrntivM lAunra « aliift in t!)» oftposito dlr0etio»f 
that i« to Iotf«r fk>aqu«»oitta. Tho iroaaoB of tho mmaly haa bttKa 
diaeusoad al«as|with iBonoflawraoid. In pyaetioa thia offaat ia mty 
laaafUl in diagmeing l^o ptrnmam of « atiuetuxv* 
• I 16 
n. 
«f>pli««fei<ai of m r fp«eti»»oopy hse bean foand w i y 
tU« «3sieid«tloii of 8tru«t«r» of Ufl«vo»gr}.s« this i s aaouiill-
fiwa ^  th« f^llouiug tftU® ^Amim poik fisei^mstigts for p r o t ^ Sn 
w i o o s ringa of eiidtetttin, i a o f i i i ^ t i n and oeiadopityslii er* givon-
i^ roton aoittSopitgrflii CHs&gitiii XjBOfiifilceetin 
A f lag 6 6.37 6.23 
i 6«@G 6.51 
12.96 12.90 
Br ines* 8.10 9.12 3.09 
5* 7.38 7.38 
6* 8.19 8.16 
C rins 3 6.92 6.82 6.92 
A*arttig 6 6.44 6.46 
13.12 13^14 13.13 
10.90 10.90 10.90 
B'.fiiif f.tfo 7.51 7.61 
6.95 6.74 6.97 
10.3S <* 
7.0 7.0 6.88 
tralttts for yingi with t f m hgrsi*w2. groups a*» dMx^mi 
A viag oi iao«i»kg«ftin, tli» A» rtof t>f n i l tbWMsi cmfonuAa, eaft 
B* ring 9f ginkgv^in. 
* 17* 
Ths aig3:jalii fSnxi %h» and th« ait»«it&e 
pTDtoiis «ti«Bh«Ml to th« ring A oi tmsi^tiakgritin £101 into tfa« noraail 
irang* iov 5«7-(lliig^^£Lcvcm»s m ixitliorlatimi ttMi T'^ sydxvisQri 
gtvup •§ iti and ooiadopityain^ th» 6» md frotoiw 
ft 
tb« detoili^ia ifhilt* ftotom m ring• 3* of gihicfsttii i^vw 
to fNMtka in th« aoxsal ironies* ^tQrlatioii 
of Vbo i^ i^oTos^ i^xmy gpeap (Imgix^tet/tin e»d soliuloidtyain) prodaea* 
tho nofsiftio- tad »» ithiffcs SS**)* Cos|Mt7iaoa 
ef tlsa «Lgn*l8 ftKiei tlui xlsg B aad B* protons in isofiidtgettn and 
aeiailepitsraiii etioifs a gwnaral 0«5 ppo t ^ l t eausad ^ 
eesjfttgsdtion vith tix^ Xs tba k* ringt cemjutgattonidth ring S 
oaoeaa a alitdlar (ta«tn»fl^ <S of tls« and tliMi pattlc 
tgtm tto gemp ooeara iA aeea roi(lon &s that ifom 
tlia S^ hs/^ mms^ l gnmp of vitmAa (HI) • eonsiatant aldft 




H O . c : ^ ^ ^ ' ^ ^ // ^OH 
(XII) 
Tha poaitiom of oigpalB ism tha 00) iHrotoaa ajKpaar to ba 
da|»aa9aat on ttw natara a»d wxwaemmt^  of aabatltuction in tlia ralativa 
A ant B tiaga and tha daalgnationa gliraQ in tha taKLa ara tha only onas 
eonaiatant with thaaa pattama* 
- 18 • 
flsw c^^ pondwwa of aolvwit sMfts of mfxkimy rtaonancoa 
indttood tMsinme (nOatlmi to a eosiHurAtiwl^ oolvantf mch 
tm esrItonfcctraelslorMif* &r di«at««lo<i^i«fona) 9l»(s%ttmU, storle 
jpo Of OO 9% 
moA ecoife^saatioiud feetors Mv® boen aotod and tho poton-
t i n ! of eiaeli jMO^ voat oMft* taar stxnetwro olueidAtion in tlio eouffiaflii 
i^oM hBM boon Th» ixrosttoft diseassicai poiatfi oat tiio 
tttUity of tMneoiao-ixiduood aa«l trlf3M<»rofieetiG ael^ iiKliiGed 
oMfto^^ in tlso Kim apoetftt of sawtltoi^flxffoso. 
7Imi solvmt sMfts ( A = 6 C^ H^^  fpa) iMeh om obsiKtirad 
Ibr tlio aiesao «nS triw)tlic»grfl«voa«s (HIX^ X^TX) eon bo 
asslCiMd tfitliottt siitoh imblgaitjrt ero glvon vltb tho atmetundL 
fonMl«o« Xti flavoneo whieli 93m «oro t i i ^ ^ aubatitittaa (XVH^XXmi), 
tho assienmnt aro fraqjaaiitlar not unuaMgaoita, anS tbo aMfta of loothoaQr 
roaonaneaa aro# tbaralbro> moat ooavaniotttl^r pietttrad tgr laaaiia of Xl»a 
qpaotva of tha laathcagr ra^ton of aaoh 0(»|xmRd in tha ttio aolmita. ?ba 
foUoMine goidaa bava baac tiaad to f t ^ l ^ tha shifts of aafchoiQr raaonamoa 
in railti aubat Itut ad fXavonaa. 
1 • Tha data airaiXabla tmn i»»dol oon^ a^aa&f tlMAiraaxio of C»1 
and awthoaqr raaonanoaa of 1»2,>trlia0bhO3tgrbanaana i s 40,38 
whila that of ^ a 0-& sathnQr raaoaaztoa ia •O.tl ppn*^ 
% ewlti»g i«&>lt% iMA£»eeti«i86«Bt •Asifomnxb* for fimmxm* 
«lth flMtlitr •6ftt6tiif»» ^Afi wtAfimy mwmam^^ oi (X?) an 
e&imiAmt itt S • 3*84 ppn In CWIy but ooenv «t S»2t and $»i6 pgm 
in Hmmmm* Sins* tht mrem^poxmng ?««>fthQaQr ol^  ( m x ) 
iit th* tuo staivitnta «»• 9,15 p|)i!) (in eDCX^  «B(1 
%tm X§rtmt »tdfb inlXM) to th« 7«a6iliQsigp. 
(+0.71) 
CH3O (+0.59) 








( + 0 . 6 1 ) 
ftui IbUotdng dmUimbtA fkemm 1X7% Illftt 










CD3 0 ^ ^ ^ X x ^ ^ o 




« £1 « 
CH30 
OH 
\ ^ ^ 
I ,1,1 
m i 
" z r 
3*35 3.89 3.25 ^ 






CH30 0 3 11 
5,18 
3.37(2)7 





' " ' ' ' " " " 'I 
3 11 12 7 C.H. 
3 . n 3»34 3*16 ® ® 
3*0 
3.0 
• 30 • 
OCH3 
OCH3 
XXXI 3 5 10 12 7 
x m i 
6 3 11 18 7 
%9St tm 3.40 3«£8 
J I I . J I,„ 
OCH3 
4*0 
O 0 I 
\ C H 3 CH3 • i l r „ 
x m 
r 
5 6 3 11 12 7 
4.12 3.91 3*80 3*59 3.43 3.25 




3 10. 12 7 C.H. 
3,75 3.29 3.20 3.09 
" T ' 
4.0 3I0 
5 MM CPClj 
3.93, 3.«4, 3.82, 3.«>» 3.17 
1^ 1 t r ^ 
3:0 
3.0 





S 3 1 1 t l ? 




0 0 • 
^ H- '^ CH3 
4.0 
4,06 I W 3* 




4 . 0 
a i if 








x x v n i 4.0 3.0 
finm iblHi coaiMtrntion et ttm rwwlt in tolM), i t ic 
tisatt i f tlsw tM^X eaflsmBeRt imAxCt^  tdtli to IssssKtisI)^ wdj^e^ 
•nbaiituttntt) of • ntfclMa^ &tmp I t %t» mtimak mm 
etle of t\m fiotliium of anbititattds* le fblloifiag t«ta«f th» 
«f milatit fyae Kothcu^ gimiiMi «t C*5« C*?, &»I0 aadt jUi t l » Abtaneo 
of or noij^hlinirt mm 
A (SCOCI^-SC^K^ ppm) i&e 0*3, C»5f ukI C»tS cothOKr 
f«aoRtf»«« to tb* «!»«»« of oftl»>0iibstit«i0Bt» 
i b t i t i m of mso 8«»g« • of t\ fitlato* 
to 
0-5 to 
C-7 •0.54 to • 
(VI0 te • 0.53 
©•18 <0.54 to • O.tf 
Siooo tho wmlmammi^  of mtlioa^ gfwp eamai im ftltor«d 
ler iiib»tit«it|is} on i(iQ% th« mi f* of ooi^tisi oMfts 
for tMo ttoth&sQr fvotip i» «lao InoSislod* ICt ia ttpptmat timt giN^ps 
*t C»10 an! OU in obM»eo of Oftl)0w9»bolitttfst h§ 
4iff«ro»tiot«d floa o m&timy gimp* for imthm^ gmm^ 
•t. D>5« C»7# C»t6 an^ CwlS tho slsiftea mem t^wigm l«rf«r tlim tluit 
• 25 • 
pism) of tlw ttatlx»Qr rescmazs* of aalsol** IMs olnorvfitlcm i s 
<»nsi8tent with tlw foxoal ability of tbottt groiips to 
eenjai^io with tlui «X««tiYai>»ithdire»iBg eeurtxaiijrl gjemp ( f&r 
moaB^ plo xnx)« This eon^gati^m can Ittad to a deeroaas Is n 
density at g s ^ ^ atcm of tho eothoa^ gmipd in ^eation and m 
ttn a s ^ i a t i t t i with hensMEid at tfyoM oleetnut-defioiost eitott 
so 2t 22 
%dth a roaoltanfc isexvased ahleMlng effect * * # The C-3 isatbooy 
roaooanco «ra in contrast doshielded or mly a l l ^ l j r athisldad in 
tmasi&m (ilhova table). This observation strmigX^ ax^eita that the 
isettao}^ 0emp in gftmrsX prefers t !» eonforeation indicated in 
(XXI). 1m this cmtetmtlm, phase ir^ependent association of bensasoe 
with the oarbCHE^ l r^oup i^H have a infltienee ox^  the C*3 setlioa^ 
Since the A 'values of the C*5 •ethoig?' gitmp are tally 
^Liglitly iB^ler in isagniti^e than those for the C-7, C»IO and C«12 
swtbosgr groBpa* i t i s ceotelxded that in tbi abeertte of sai»tita«Qt^ 
the prefoired e<»tforBation for tim C*5 iBethos;;^  i s as shewn in (XXKX) 
( i .e . as distost as possible f^ rom the negatiw «ad of the earboz^'l 
diptile). 
In the eoepound studiedy tlsM c«ntral Kethoiy of ttoree aethosy 
groups suffers a si&ali positive or negstiirt solvent shift ( widest 
|N>s8ible range i s to *0.12 ppm), es em be seen txm the data 
for (XXI?) sirfi XXVII), This behavionr i s analogous to the ease of 
20 21 22 
triffiethoxybenaeafwi * * which was <^ted earlioTji mud i f used eantioaaljr 
( i .e . Igr taking accoont of the presence of additi(»Ml poler substitoent) 
dbeuM iM issoi^ btl in ieii&fttiiig pxitmm* of tin** 
nvtliQdgr entxups in actmrnl fim Temesi £tsr ttoe 
liosltivit oT n«gttUv« sbil^ i s p r o h t ^ ^ to tosM eonl;ds*tioB 
Qf (i) atcrie Ijdiitiition ei b«»i«iui tolirKtioa of Vm oantnkt C»li 
( i i ) rwlnetioii in aoliraticiiii of thi e«ntsia {fulatiir^ 
to tha woisol* 0aoo) to tha pe9Bmxt% of oit)»> •l«otfft»»» 
donfttiiig mbifcitttaati®^*®''^ atnfl ( l l i ) solvation of tteo oator 
CM9 tho »ttf<foehial9t3ear of bwisaao asiweittioa being sach 
to plaoa ih« owattttl. in « rogion of <Stah;3#lding* 
(XXIX) (XXX) 
• 27 
I t i s tlmt «tfixl« faster <ia»tiot b« ttui 
isftjof inf}»«»e9» ainoo an ia«ot»>»'UiiMi»»ifiiig ttubstitaaKit, orbl»> to 
an 0H» AiiiGtio»,iiuir«atfles the tipflitI4 sMft yit&ch i s observed in 
22 
beninttie p 
Sinee tbo iMitmeoqfX i^fi oagr^ en «t6s uttaehedi to 0*9 a^ xxiM 
have «B effeet aiidlar to « fc^theticfti OHe «xlistittt«at at ttw |»«iticmf 
i t n i ^ be ftfibieipated tlmt i s JQtV), the 
0*8 nethesgr irasoiumee wcni}4 estffer ft snail sdhrmt ahift* This 
8u{ipo»iti<»i lA mntitmd ttMi data SS&wiWf*) 
1» a eiMlar oMimert m Wm g m p u^ xieit aitiuitedi eneh 
that one nel^beiixlns: carbon fttem dairies an OH group ai^ tbe otlMn* 
an OMe gtxtapf botb of wMesh ean IbnuOS '^ eonjasate vith tiui oarbcnqgrl 
fiitiQpi has a vexy trailX p^sltiv^e or negative solvent ahilt[the G*>6 
of XX eoi})itidt« A • 40*03 (or A « «*0.03 ppm aa an alt&itmtive 
aasigaatml^ l tbe ]K>8aibIe aasigeasaot have be«a reduoed ultb tbe aid of 
tbe deuterated deriirativea XXUIa aod XltXIXb.' 
28 
auktrm, tit m ^ group «.t mtt«n « 
dnMstic e)i«Eifi» in awgnittid* fveii ft iHilal^ i^ yiaijr lftrg» po^itliro 
id a itsaSi or n^gatiw mOue (990 Sbr ^ V ) In ti^ ia j^ emmm* 
6f OB Olfe «t 3ueb 6 ohangft i s im wii^ w^iftiioiia^ 
sine* th9 iiMixtiiaetIm m oztlao OHe 0tmp gpntwriuP^  ams^B m 
ailtotodo dttorattao iii A ^ ^ a 0 4 aabstitvitnt ©hotOd 
to ft pGpdUKtim of iMeh tbt 
of tli9 fmrntimaOLity e3te4se pfo^dTdtgr to t!9» no^^ 
tiT« of t!»i 19 a ragiim of strong 
duo to iMAiNmo eaf^ncrl ^em^^i fliio 
eolirssf^  laliifi tx»3 provod uooi^ in tto olIiKai* 






ftr , M tomoffUt torn* 
^mum^ixiSm^A mVmat ahlft* of taemtit mitlim^ 
crocks sv m UMfktl to t l» •litcid«ti«m ot t)it tUracrtiiyta of 
vtrioit* eUiiMfl «f nottirtti pfodact/*'^®^*^. fh® fiot^lbllity 
of ti0i»t e o l ^ t * to obliftiii ivdditiona:! inlbiniitlen tm» hem 
moMlAmftiA* SiBMsii IjsidtoGod itoXvaiit aMIti e«a tw In ooxtalxi 
ottsot Ir ^ aMitioa of « l i t t l o tiriCfaiotQaeotic aeia (fFA) to tbt 
solaiticm of et^ j^offlo^  ixt 
iilptunKttt^ pvot^oKtioa of o«rt*lii 
pmipo ffii^Aiiooa tli» hmmm mt timm sitea. I f tispaioi 
to fUjKmmm tat& otiMMr iii3At«a ooaiMKtieiia tMo tooimi^io liia|> 
to disttB|pi#i W m m frames oait ooit|a«ito witli t&i 
ewhoBgrlL gtmp 0) md thes* iMotii ««Biiot eon^ i^fato l a tho p m d 
•tat* (2). 
i f e ^ c f i i c ^ i < — > (I) 
tfi-0»OC«0 (2) 
fb* bMicity of Bffthoig^ct^o of t;ypo (2) io grt«l«9f 
tfaan tl)o«* of tjppo 00 tho tmemst i d l l im ta^mt^A to fivo aoim 
poaitivo iraltto of tbo t U aadttioa ohlffe A (bonioii^^Miio-m)* 
l a fijKvmit* th» addittott atiifto of SHitttooor «t C*5 m^ 
•Xao m^mtrntA t»tiis«iio namieiMtim «t tlio protoiatt«<l owrli^l 
os^fin AtoB* TtJM of jpot* IFA «et a ooliwt Irs eoniijlwrodi for 
wmmm glirao lOXooii ot 
* 30* 
Th® iddltioii shifts { A( • 
S Imam^- S TFA ppn jobsenredl ibr tfe» flswama 0>-(t7) exm 
in aastm easos eaprvased as & of valaes (aee t&til«) rether 
thmi « bee«Q^ tlui ehnsdeal shift of tiim nethcaor group 
S hmmnmt S \3mma»'tfk cannot be uniOiMgooii^ 
•ssl^ied, fof t)»» Mghly sabo^itiittdi £licr«ne0« Th» 
nuBbttrifig of the iiMvotm nueleas i s shown in (it). 
The a^ititm obeorrsdt for the mthoj^ gxmip 
rosMianees ca« in e«rtain eases bs sssS#i»d % rasOcii^ sansilOjr e ^ -
ccaialjteBt ctsj^ssrisen hatffson floTonea of aifflnar stsnotur^s. Since 
^ s act tSLwi^ p«REi&t «aaKKBM|ptaouuBi assipsEtents i t i s acmstlnss 
Bsesssaz^ to m^ isXxfy spscificalJy dsot^atod empmmib?^*^^* Sweept 
in iNiT oases, nasmbigaeAio mBi^aomta of fFiWis^esdi soXimi^  
shifts ars only possiltlo for 5-^thos7 gmi|>8« 
Usthos^giroups fit OSt C«7» and i« th« alissfioe 
of ortbo-aabstituints, msty addition t M f t s . 3aeb jDsthoo^ 
pxmpB can eonjugats with tho earbo^yl gi^ ot:^  and wil l tins bee<»u 
•Isctro»*dsfieio«t| this v i U redueo thsir besicity. Ttis results eonro* 
late with the l a i ^ positive bwuHue-indoead eMfts for Bstbo>gr-8tt3iip 
at these positi^sns (benesne association i s favotirsd at eleetrem deficisst 
sitea)!^ 
3t « 
A imip alfiotfS m positi^ aidititttt 
•Mft ( to 40.45 l i t btiioitr m x tm r tOmXi^ M ^ 
«liu« i t eaiuiGit conln^to idlth tlit «ftrleie»si^  in th» iitttt<»« mA 
proteaacbitm v U l tba* «idtaBe« aaaooUtl^. fmMmbiSB of tlM 
«atiPl3oi]orX oai^ fWA atott o«n alao ooettri tMs gLtn* l i s * to l}itis«Q« 
Mwo i^i&tim Hi oarbeeora^  iMoh lelU teail to itiilol/d th» protona 
of JUaathoi^ g m ^ l^aaaa of i ta pffttvriiA ftmSofmtim (Id) (aocgaat* 
ed iff awatll oir irftltta for the lMma(ii3»»iBiiioa(l aoliramt 
sblft)®^. 
ftanliaa ^^ oryio»»atbo3^eiab9titii«afcatf 
or <m ortlMH^fttboi^  mi m» oirlho»lQr(is^ 3Qr>*flKilt»8titua»t ahon apppmiMWji 
poaitiiro additloa aMfta ( to psm)* ^^^ i^Hoot m immmm 
ixk ^aididL^ of tiM e«sittftt ihi^Im^ to tlui p3»ieim« of 
tfao tiio ortl)o*«atsatltu«ata^ uliieti oaa tit aaplAlnad Igr paftial iabildU 
tion of tlia of t)io[B«o)HsltaIft of t%Hi gfosap my&m 
with aroaatloAalootvoxu 4 aiadlar tioXda ibr ttia poaitiTa 
addlitioa < to*26 ebaarvad for'm d»»fltho3QN>gfotiq^ In tlw 
praaanea of * mthoxgr pvvq;) at C»7* As isicht «»tioi|iataa» tba 
VMOaaa of tlMi tiantana^lDdtiioaA aolimit aldit for aiicili gvotip ara v»iy 
i < ~ P <«><»» i . fl^M I C ' . <>»l> «t 
ataova a vaUtivily larga poaitivo addltioii aMft ( 40«I4 PP»)* 
tha wery teiaUL or nagativa va32oa of tha lMi!ia«ii»»lB(laoad aolv«st aM<t Itor 
tha Smjp in thia sitttation aaggaata a ooiifof«atifi» 
tRxeb tlwfe %ha M^lisrl thi» S^inbititttflsii i s reiry near to etrteqjri 
m t^som in 09} * Pxvetcmtim of tli* eoilseiQrX eoi^ i;*!! will 
grtatly wohime* Mtoeiction msi i^ a^ to tlhimiMx^ of tlw 
MttfaifX pifoim00 PsefnttmMtim of ti»i ois^ 'iiai mer aXto 
b» a eemtillJiiting f«Btor» iMiitljtmiftrS;^  i f i«i pftrUaX tiM&itlim 
of of tlM p«>orMtttl« ffil^ tlsw immotie «ia«otf«mt* 
iiA^toittffi^,, Miw^ mm umrnm/tuh 
k S^ aorblioxsr fftmp bM ft l«rf» solwat 
•Mft to i ^ ) iMoh d l s t t o p i i o ^ i t f ^ tlw natboasr 
iitu{»f otbKf «ii«0« fbft wtbiisitt aMU «o3.t«nt oliilt iihi^ 
does net perait «««lgM«st «3a»«|pt in irtsjr shm^ eiiaot* tbi» 
fwatiXt i s muxpwiwixig, «iiioo « S^wt^oj^ om with %tm 
o«rl»Q9rl «adl this will tmA to reaiieo i.%9 ^ i c i t ^ ^ . fMs i s 
iSwua ly i t s lajf«» positiv* t>o»frami»iiii^ «d oolvwit iMft®^, sBd i U 
asaOl TfA i^natteod •oHvoiit fliMift i t tiw fonwtioii of ft Ijifirogaii inoaA 
b«tif»«D t)to |>it>toiuiit«a emehat^ g^ fvs^  to mioli Impgisr «ct«it in t H 
roiiitiv* to ft solxitieo in hmmm oontftlaiBg 3$ tfA. 
t€ m gl^p fli»k«ft pwp at 
i t s ioIir«rit i ^ f t i s vrm ^stoi* ttosm In t)»» Ab»Q»e« 
of eaeli a ^tmp C«*0«4S to fhio ohidvetorietio eoivest 
iMffc sboaiM provo iws^ r tiotf^ i» ^vufstKn^ oljaeiastion. 
fifurvo f andi tiia litto iq;»eetr& of iaorlji) pwitwg^tli^l* 
• t ^ (11) tixd tHmtt^l «tbcr (13)* i » eblentfbziB^ fmmmm/ 
\3feamm t^fk una tFA iUjustrsta th« •Mlt« oassvd t^ r vaxlottt 0oltr«Btt« 
{A) 
J U L M J j U L 















-0*2? to ^ . 2 3 7 
-O.ld to -0.14 4* 
( mmmt/Bms0i»-!ffA) 
CraqaounA PfSi 
(7> -0.05 to -O^C^ 
-0.22 to -0.13 
to •0.66 
(0) -0.01 
••O.Od to *0.t4. 
40.31 to •0,37 
(9) -0.01 
«0.1d 
-0.08 to -0,03 
^.05 
«0,S4 to *0»S9 
(10) 0.00 
10.01 to ^.07 








-0.44 to -0.36 
•0.25 to -0.17 
-0,17 to «0.09 
•0.23 to -0.04 
-0.43 to -0.36 
•0.24 to -0.11 
-0.19 to -0.13 
-0.27 to -0.17 
-0.15 to -0.11 
-0.35 



















<ia) #o.^ 6 to 4040 40.01 3 
40.12 
'tO^ IO 







m «0.6S to 5 
4 0 ^ to 40#34 •0.29 to •O.IS 6 
40«1d to 40»23 3 
•o«a3 •0.16 to -0.02 7 p 
•0.05 to 40*02 
40.09 4 
(H) to 40.33 
40.08 
40.02 to 40.15 3 
7 
40,26 
<^.32 to «0.04 8 




«0.02 to «»0.08 3 
7 
40.21 
- 0 . ^ to -0.14 
4* 
40.11 -0.18 t o *0.08 3 V 5 
m 40.44 
40.14 
-0.03 to 40.15 3 
6 
40.06 
-0.22 to 0.00 
m 40.44 -0.14 to -0.05 
•0.30 to -0.21 
3 
7 








^ ^ O M e 
MeO 
(9) (10) 0t) 
Me( MeO 




(t8) (19) (20) 
CIXSI. 
C^ H^ -TFA 
5 
.5 
3 5 4* & 
3.84 3.37 3.3t 3.23 3,17 






4.0 3.5 3.0 
FIOHRE 1 Mst}303gr*sipttl region in apoctm of moria 





4.04, 3 . m 3 ) r 3 . 9 4 , 3 . ^ 
5 6 8 3» 4' 7 
4.12 3.91 3.80 3.59 3.43 3.25 
, t^ r . 
3.62; 3.^,/3.57 
5 
3.78 / 7 4 3.48 3.34 
IAS' 
4.52 4.19 
r i r - ^ 4.0 3.5 3.0 
IXGDRB 2 M9tho3Qp»si0Qal region in n.n.r. speotm of jaeeidin 
trlEsathyl other (13) in various aolvents. 
• 39 • 
TbA iMuw &pmtm of a yiutifiitj of om^ade eos^ poufido 
httvo IMNA iitudiodi ec^ (iurine tho last eott|>X» of jeara* f!i» s«iii 
ttmrncm xmAwlyim ltts>0t of aotiiritsr in tD* fiiOd Iwm 
iMMBi tlio liitiroaiieti<m of i«l«t sijrstotts ooitikiajo for volatiIiiati«ii 
of fiilftttviay M ^ 8»l«ei3l«r (H |OGb|SOO) or|!«ni<!i «at«HUils» 
finS tho x*«riklia«tSfffla tttat tlio ft«|^ !«Btftti(Hn pil^ tofn em in meaoBT eosot 
bo i^ it^ :]^  SHidfttfld to ttto otfttotoro of th» inteot looloeulo* Boemtly 
m moAKtr of iM^ pwa on tbo oinduAtt^ of i^ metum t^lmgBmtmtiion 
in^dttoxvildf3 in isemo«* MeUfVofioMo hmro tf»p««rod* 
tnio oodt of lk«en«niUtiicai in fI«vcMMHi 
fUnteoKmoa i s reizo OiiOo-AMor 
R.D.A 
tteM Bpmitromitgy boo bmni mod tsr ^ aokmn 0t tO?^ to 
oiMoidoto tl» atraotupro of tolfljMranoids of QB oorioo eontai«dist 
» 4 0 * 
im fXmmxam ti&ita 3JLnk«d thxxnii^ OIC*, 
L M F 
OH 0 
QgCft a* • R^  • B 
Qm •01, 
a m s* • OH 
TIhi SMS i{)«etrtta of h«pia8i«rtligrl«th«r of 001 (vt, 656) 
iSaomA prvswut* of iona w/9 t54» IStf and flit 
prasanc* of jUms «t t54 vbA t61 eoa«i«t«at with tho fngmnts 
t and t mppoxted tjba |>rat»«Boo 
of j^oiroi^eiu&l rlag eyttm txxm 
ajrataiB. In adiition tba proMRCt of aaotiiar annaa'^ e xing waa auggaataA 
Igr an ion at a/a 121 eonaiataat idtk a fragKanA* Mumi 
i|>aetfVQ» aXao 8a]9>oitad tha satnm of tha liDlcaga ainea th» timffmit^ 
t a t i ^ of oolaeular ion aft s/a oan te i^tSonaXiaad tor ravaraa 
Diala*»A14«r motion of fLavaneDaat firat at ting C to f i v t a liragMnt 
ion at c/a 476 fbllowad ^ a aialXar f^racBantation at rimg T to giva 
an ion at s/a 312. fhia tiro ataga braididoim ftageantation pattam ia 
AiUy aobatantiatadi ^ tha praaanoa of aataatahla fhaaa 
* 41 « 
OMe 
m/e 15A 
results caa eaaly be «ee<»s»od«t«d ^ m litdcage tht> axygm 








- - + 4- — 
OMe CH2 OMe 
1 1 1 
J OMe 
CH2 _ 
m/eI6A m/c 121 m/e 121 








acHam ^ X 
• 42 • 
migffuitiA tlu&t ttso pctOaotim t>i iim«Bim% im. at 
312 em !« «9i|»lain«di tHmigb nmthds* ood* of vMl* 
Boat c£ other iosa «tpl*lnod hgr nutro DliAflKMdiar reactions, 
ebmraoterlsitte of (Sethme II) . 
— , + 
OMe 
OMe 0 
Mt m/e 656 
OMe 0 
m/e 312 
sobtM « n 
tlw production of dinaitlQrl f^ Mtoyogktoiiiol <3ait« odd 
M sisqpl* analofpiss flMvmama do not tfhow thia l«n* On ttui basis of 
p»»vioas findiisesf FtiLter^ further propoaad Maothar stfuotart ooa^oii 
iiif of iaolXftfwiana-fUviac^M unita XlfiloMl threu^ C-^* for 
tdfUmmoida of 6B aariaa. 
R» « • R* * S 
oac R« MOBt H<* • B 
mi a fi* • B» •OR 
TImi ebKoieid d«grftdatie{v voold i»roo««d «qu«II|r wil l Ibr tiMi 
ecttpoundi* inci t ing tli» oxidation of OBS vltii iCKiltMi and sodtim ttc*tat« 
to flvtt m blflinreno tjrp* eoo^ pouai* Again nar spootra wooM not b» aKLa 
to di«ti»gai«h ttai t«o typtt ot em^pomla, ixi aaeb east ring C heAxig 
•ubatitutad at C^  and tgr an avoiBatic ring* la tha wmm» 8|»aotn» ot 
GSta baptasailgrlathiar alil tba ions wovdLdt be produead Igr tha «a»e procaas 
i»)d tiotiXd hava tha aana stroettifa with tlia aansaptlon of tba iem at m/9 
312 wMoh would luKfo an iaoHavoiw tfi>a atruotoro Siuita«i of m fiaitona 
typa, thata lialiig iQdistiiigtiiia»baja in) lutta i^wetfosatar* Tba ozOar 
- 4 4 -
9ptsc%m9e&pi» widtme tbftt m j hacwi axiy hamiag on aatt«r i» 
ttuai ion at 121 tlui tsiMSS of I f tisis 
i s MMUMid to «rl«o fiKHa Og of * fXwraaoiMi t\am I ts piiwsaaeo or 
jUs GWL ad^ jbt ba awi InSieatlcsi of thb 
i^motoro* 
Aeeovdinc to Jaokflon ot tho two sUg* broaMoioi 
l^ ri^ ponbifttioit pattom ia ftill^ i«il»»tanti«tiia tgr tbo jprosinso* of 
BMitai-8t«l»l« potica onl p&ttom faolov «/• 312 bMum 
m rosttsalOaace to that found Sa aplga&iA wMianzwdl tmder jUStntieiO. 
instnuBrntftl eimditloas* TUo proadatnt ion at t^o 180 troi ixttoil 
tn tlM) 0&t8 a|»otii» of mplgmAm tfistet^lotik^r aura abM i^t 
txm thB Mksa tpeetiiaa of QBt higptiaMitlQrXctbttrf tba» eltarl^- indioa* 
tSag th« of FfliLt«r*e ii!|>Xio«t|im««^ 
MeO 
OMe 0 






fb* lienrMtiioe of dSawtt^ pldoxwgliaGliiol twm ttie 
eibdr diorlvfttliNHi i s pmbftbljr of tlWfmX orlfiA* Xa ttxA, pMofocaucinol 
i t m i««iil3r Amu 08 MCLiwvaonfts tluit I f tlii tisfxiymttire of 
tim im ehm}»r in tti* «Ma tp^elbiwsMttr meh meemAs tbo nitilaiia 
( ^ £20) ftor iifip»ratifi» of t M sm t^lOi, tlwv* i s diff&eiatjr in 
<l«i«etiiif iaoleecClar ien. Howinptrt muStr a l l eemiit&tms tho teat 
{MM^  in»i dan to pMoTo^oinol* 
lAtrtlttr B»«s t^M^mm of QiO itaolf jpitnldodl tlNii 
momm io tiw olbjodtiofi of PwHtm^ »m i t i^ iHUOy shGwod tha prwame* 
of ima «t a/i 107 and 123 eoatiatent vitli t\m fimgamta o%il«i»#a 
ftoa efosBAtio ringt B «sdi g rocqpAetiveil^ * 
Mxm i t Ims boan oatslsaislMia that losa 
i t i s peslifi|)8 si^aij^eant tlut 
m p«itk eoadifft«at i«itli m aoioty fSnots tlxi 
aatormtiv* atmotora (auggosted %er Faltar) ig^paars ia mgr of tha 
Mflavanona imsa apaetm of OB aariaa* 
On tMa iMtaia J«ekacm*a atsuotiira i«a« flavaiieiii^-navwMiMi 
unita UiOtad togathar ia pi^fartUa to tha othar atfootora i«a* tba 
iaofl«vait<ma»fl«9aa(ma« Tba foravr atiuelxura tiaa fbitlaar baan aopiioxtad 
tor tba dacrtdatioo of tha natnim}. Ixtflairona lbI3«iiadi Igr tlui ^mtluwiia 
of tba mrmpeading 4ao3qrban«oins. 
Tba iyaptaatatlo» p«tt«m of t<fox«ilollamieka^ » ttckmi 




m m ^  
k iKUibAr of jpyUsat* tmm «»»adii«di tor 
Ufliivoa^'ld «nd witb oaly a £mt (CaaueidiiaeMM mA 
Oattlttrmm) thir r«stflietiia aai»3jf to tiMi tmms of j^TMoapertM* 
A xmUm of tho litofttteKir* fwmidfl mm if^yildng poixAB poitidnief 
to Conifiic^ita onSm 
(a) that idth t ^ t»t«H« oaceoi^ loii of PSsttoMO 
tlto otbMr fHsdiiiis contain afMseiot fsrom idiieli 
WSltma^ hKwm h9m i8olAt«A* 
III) tbit tbo faant* to tlui otOgr fiuaUr 
{km^mitmm) im this wpHmt ham iiot iMMm «»H»liiadi 
At iUf & fset nldoh attraotodi mit uttantioa aaal 
pyeseaotadt «« to ^sv^aatigata tba pmaant 
Atamoafia eniailfte^il and A«eoa]di CA,e03aiittat>id) 
iMth to tiMi faadi:^ ppometA itm foraat 
Basaaiieli St8ti«% dahanu^psir <tr»f*) a»d ASifisli tiiaHs Ihiiiraraitsr 
eatsitta foapaotivaiy* Ttka tuiatoiM axtirai^ of eoe^twi^ powderad 
laavaa of Asnmoaria mmnJjifijMiaii aisd i«oookli ooluMi o)]i«eiiOto|;i«|% 
(tfa(jniali»i Sllioata) folloir«l liQr i^i^aj^tira Ix i^of 
(atlioa Gail) yiaajdad t lx idaatioal ooaijpoiiasita aaelw Aftar aatabliidiiiig 
faottofaniatj (TiC)^ thagr naini oUainad in fin* ciTttaUlna fonu* Tba 
taaual ooXoutr raaotioaa^ ultm vlolat spaetira in atlunol and ifitli 
vaiimia addad diagnoatie faafanto iadleatad a31 of t i M to tw i3A«0Roido« 
fha ooa|>eiaa»ta wara lab^ad «a AiwieavlallicyiQaaa and fht 
atfuotoMa of tha f&x«t tmit eca^ocMita lucva tean sft;^ aiiioidatad 
1|r v.?., P.M.B». and »aa« apaotval atodlaa* thaif 
ojtiaal, totttiim «Bd tMa 
Jkmitt»iaflMmm A (paiwit) 
* (ftocr^ atd) 
Af«i«se3(iiua«m A luul i^huc m (34*000) irany ^iCtar 
to Apf^ aaSn ok^ ffa^miaala (fable ?)• 
tatiwsvdLciCtjt ipMitm of fXmsemn msA HtltMrnaylM 
Oo^pmnlt A i ^ ^ i i ^U&mM im 
J87(33,0005 
ma^tm) l40(S0»f00) 
Aeaeetin 2«9<20,000) 330(^,800) 
4. Qisdnraaiii 
Thd gfum fttrrie mmHion^ the Itatukv&cur with 
in th« carbozQrX absorpticm 1655 de trero ohft3nust«riatliB« 
of aheiU^^ uttii inmi?* ^bt 
m* 
tOhiLSX of the oarbosotifl tm^mi:^ to <»* (m aecftj^ le^ tjUm imd 
Ott 
tmrbaEorl ims^im* tim f o i ^ i n e «yid«fic« « 
tJUm patteim* 
f l » t m d of iBtltlx^ pointii of periot ooqpeii^ unS 
Its i« m i YuwiadLt fhft t^lj^tittAy low Mitlxi^ podntsp 
tt]o wttraoxaiotxy mimv ospvoUUiy of ti» ptmA eet^mta 
ma mns' tol^Mlitgr Ss tswol orfinio solv^ist* w m ioggosfeiiri of tlw 
tfrnpetrnd bf^mglBii to isKsnofXimwoii flwneiM* i^ t^iGtral 
of tho jmrant emj^ emiA mai i t9 hemmspg oatAbllidMifi 
i t to Iw • MflinmgrI* 
fliB 8M9 »pmtgm of tlw p$tiemt eo^ fjomiA (ISHIT) mm 
dcMdUoi^  tor tlw is90i«oiil«r Ion tli* xmt of tbo e^mtmm 
Mbog dMuftod tff tlii* pmk* th» otttof ttf^fliumt pmks mr» «t 
w/^ 593 V o S^f tlw :yitt«r «9)mfljag » igrnnertrioKl elmvmg» of ^ 
•tftlsdo mltoO** tMo tTmrntamg « otnijaLo aoliMsolOf tho 
pAUsm miggMtiBf « biflMPOfM)^ '^^  liarMdclaf domi to i t » units* fho 
oootato hftt tho moXmsaOM ton mW (JQDCf) loslair ^ 
unit* us to yioiil tho jpoofc st V o ogtiii Xoalag 42 
to l ioM th» i>«ik «t In tbo piowat oenfotaidi at 994* mist of 
tbo wptettm %ma os bofeoo Ibr tfco psrtnt oo«s>oia«lf etamflng i t to bo 
diaootftttt of tlio poimt oo^ o^imd* ItvtlifljitiMr liwi %im boe* poi^ «t 
6SS ttmfm wro vulouo loavts of 28,15 «te*« Int tht 
L. i k 
(XXXIV ^ 
b-il— 




u e i 4 . 
' 1 
1 
Ji i III..; lA 
c x x x v n 
• 51 • 
•igaitlimni pmlka mm «t sadl elbiftirai* vlth «iia vltliottt 
hgifdrogm txmmf«t» ftm t»mMcnm0 am eo mimr tb&t i t ia mt pcmHJt&w 
to siiliis any Isftfwae* out of thm* Bmi ttus wim point of auuui fl|HM»tfo» 
•eO!F9rf notMiog »or« eim b» 8ti<l «ie«|>t tlmt w hem 







MSI rnmmfmi e ^ d . for C^Bg^O^o ^ ^ ^ ^ ^ ^ ^ 
511•091989 • 
• C j ^ O ^ g i s e w j - i w 
• i s 
• C^^jOj i s 311.0^194 
HNR etia th« vosalta of of i|>«etftt 
of AnmoiilfLiwoiio A, i t« diaeotato ond dlMti^^tMir or* iHioim In 




ft 8 ; 
(XXXVII ) 
KHB iqp«otfi» of ItmMniMiimmsm A 
Slfnal 
( • ) 
2,56 (4) 
3.T6 (4) 











« •'siijgait, a • dctttjjgt''''• 
• t^ pM v^m mo in COCl^  i^ t 100 Hb THS tts inl/AfniX ifewfidiifd •'^10»00 
I \ ) ^ 
+ 
( x x x v n n ~ 
WSt epmtxm of Mrmm&HMiXmtm A ai«eotat# 
t A 
laissdeaX shifts of {st^oxui in Aiwie«fl»fUi»c«»i A <tiiieaft«t« 
a i ^ Mo.of piO^ QXUi J Assignsflirt 
3.15 (•) £ 




7.51 (•) 6 
tt « » t l B i ^ t d « 
f 
* »p«otrue^ in ici fOO (to XM3 M itn intfloiuil, oittndidRl * '^ 10*00 
- 63-
(XXXIX ) 
mm iiwetfiw of immtxAMfljmm A 
y 1,1? It, I. f,.*,,11 


















• <M d «» 
• «I»«0tiu« fim i« Goca^ at 100 M0»* IMS «« an iatofoal ttmadwrd •^10*00 
* 55* 
Jn M aoeli m m poi^o la aogr ttw speotmCr^lsilM 
m ^ v z n & U) Httmw^ute btitmm the tm ilmmioU waiUt it 
nagr tm^t^ixM tbat ih9 8io2.«etil« ia eoaplvtea^ Q^nsaatfieaa.* 
It ie els^Sms that sing B i s azbSftitut^ om^ a 
votfaMQr in iMth flsvcawM units ae «aeb Goe#aiind sliotfs a etmejp 
Ag iB^  p«tt«m of ft .MffteMtot 
fltts the 4*iB«tlioJQr gim^ io proafltit thm^ioiit* idid low timlA 
vaSiM ( t •3,18«2S} of ths tuo PAIITS^  «]Geluuaettabll« with dtuteziuin 
ttxta* iSiovt that tharo ara pMsmt S Ktmmgty l9«lrogai»»l}eRdl«di 
t^ rd^ m^ qr groit|:9,ifMah mist ^ aasignaa to & 5**0H# 
0 tMtim-^A. 
w «« e t 
(XL ) 
Zn tha parant etaupomidt ie tgr mteMmA msp^rixspoeed oa 
iQ aeatata B-^ la daar at-r3.51 and la ffiathorletfaar^ 
tha pair aeyr also ba nlMX-tr didcamed Thara ava 
12 protons ataoelatad %dth t!ia satheiQf £f««9>a ia tha parant ooaponnd 
and in tha aoatata thuQr ax« Siparatad into t w paika (7*0lto#4*«0Na). 
fhnre «r« tuo creupa ('^7*51) the tuo ntw isethoaQr 
af* found In tto MitiorXttlier atT5«8g (5«0M»)« TMs nagr 
ptrtops thii dliftraetarlfltie of siteh gnnqpa in m 8*8** M»le«d 
M^jcvon* or as S-liolEQd aotiofUnnssol^ of fi ^UlAfi^^ fhi« 
ob»«mtlm i s fupporttd tgr oar studios both in Mi>bii»9ri as uoU. as 
l&pbisiylott^ tgrpa iwrioa of bLfla:voi]Qrla*(t&ia« K) 
I A KkJrr.it 
BitiAVmOiAB -S^OMi 
a) Cupraserafljmmd h«xai:atb$^I«thir r5.SS 
b) la«ntoll«9«ffia hiowaetlisriothar -rS.H 
o) Age^§iX&m» haacastotbsrlathar T'6,41 
d) ^noleiflKVoiia paatanatt^athar T 6.06 
a) maokidJivoaa paBctamatfeBrXitbar abova'r6«00 Tf.92 
In thi bifXaflwno and i t s i8«tlh[{rl«th^ tharo i s a 
slcglflt ftroKctie pxoton at anniaftT3,4i i ta taish position indieatas 
that i t mat ba batvaan two oxygm atoiis aM ring A nast^tbarafoz** 
lie iseta anl^itttted oxygon, to ami tba raqpir«iK»nta of i^ nsKatfar 
ana tha Km ^saetta tha struotiifa & (e) Xinlowi) 
or (a)^(b) A <o) (6-6" linJcad) ara poaaibl®. 
* 57* 
)R 0 
OR 0 ^(nJ-)) 
(a) R=H 
(b) R=Me 
(c) R = Ac 
X r 
(a) R = H 
(b) R = Me 
(c) R = Ac 
J 
I t miftins onSjr to daeMe batiM«fi and Mskaget 
liiskkage being oaceludod on the basis of the oeleottlA iMing 
BftttiMrlMii Higlteet^^^stoirad in tfm mmtof^vm* mHm 
with both lf»S Kod DToaent that aoidofgrtiilii hM M tA 
T3.54, i^bdigotiii (OM*'?) Ims H^ ii.s «t 
'^I.SO* Thts« coBpcnaKltf boar neatroat snaljogy to oisrft (rtag A) mad 
d*d<* linkac^CXLXa) thcui indiloAted for the fa&llavoiu»» Mwssieot «t 
sOwifedi that aoatyXatlon of 5*»tvdf«9i3r £Lavoiios news d o i m f l ^ bgr 
to .22 torO*29f ABd H»8 lafxOO^ toT0«49» Tim teikmm% proton at 
r3,4& in tho blfUwona goaa on acotjrlation tor3»^% ii shift of 
T0«S3« iacaotly • • psHsdiotod for bat icir too i» lX fbr 
Eeoe* i s iMleatod agiain fbr tho blfUv%»ui« Bowavsry tho 
stnacttir«(XtXa) has boan aaal^itod to eopiMsaiflawsia t«t«8»«tl!Qrl«thar^*^« 
It will ba Intafastiag at tMa point to oontparo tha naXtinc points 
of t ^ asM eon|«fyasd cutkI i t s deadmitlTvs i^tti thosa of ijr«io«xiii)» 
ihmim A audi ita datlimtivaa* 




* iUl 8f(»p«« ara oonraetai Mad hava talcan on Koflar tiSUwIt* 
7faa tt80ipwai«t of linlsai^ to <m|»«sei»f3jm»ia 
tiaa tMiai^  ofiel»a3Llsr cm anHiltiiiii^eoiipllag of 
2 
• tloiiavary ia itia ktigr rtmtim 4«mtlB^lMtim oeooradt od^ 
r^armttgmmxt to r^iaXd a hitlMmm ma mt out of qaaatiaii* 
iba ett^softt to xtsolva »tha ait^tion waa nwdla t(r uaing 
th. . » « » «>l«»t ot th . 
of Areueaxiaftavaaa A liaxaiaatliiyXQtter* 
tfllao» at al®^ hafa itoown t iat tho solwMt ahiffe of 
a oathoaQr gvcv^ at &*5 aiiffara a dmstiiit oluuiga in suaKpiitada fsroai 
a riOatiiraly inrga poaitiya^ mJua ( A to 0«58) to m assail 
or nagatiira vaXua (,$XL!ill.) la tba proiHH»>a of * eiathogiy gme^ 
at C»6« aieh • ohwEiga la In with aogpaotatieaia^ «tiioo t%» 
3.5.6,7,11,12 
'A.04 3.99 3.9 A 3 M 
CD CI 3 
° ^ CH3 
CH3 
-7— A.O 
3.91 380 3-59 3. A3 3-25 
1 i ( I I 
C6 He 
30 
iefevc»dact&on of an ortho motlioaqir grtaiap g«e»r«IJly eaiuHia «tt 
d^rm&i in A ^ «t»! in addition a 0»6 ml^itttwit 
obeuM Xoai to a h l ^ r peptlttbion of oeatfonawr (XUV) in iMoh 
the sMtt^ iroa|> of tho limctionablity Hoe in oloeo ppoKinity^ 
to t)Mi negativo ond of tho oedrbon^ l, d l ^ l o ( a region of th» sti^ng 





Xt io oxpootad tiem tho ftbovo diafmssion that i f wt hcto 
Unkod tdflavongrXe^ both tlao 5i9«tfao3Qr &empB vhieh «ro cloar 
and distinct flron tho rost belowr6«o v i u alcmg with 
Olte-7 and 0Ko*4* wnv up 50-60 c/b. I f , hovevor, the blflaTonoid 
ia M* liTiksd, wfesreas ttss aisd hIU. mve to tl)» 
«Kteiit (50«-60 </»), t i» wil l shift to a veary aouill 
vt me^tlvm 
Whm t l » BoXv«Bt8 lAtfttcM shllt esqmrimmt ms tri«d vith si^ Ihhs-





( C^iprsssiiflKvmo b«xaiB«ttasfl«thflr ) 
»,p. 301-302^0 (Eofl«r KLeek), tbfl ^^ rouqp at 4135 c/« i^ viNS 
to 356 c/», • shift of 56 c/s, 4»-0K« at to 327 m 
sbift of 59 c/s.and 7-OMs at 377 tv's mtsk to 302 a ahift of 
75 c/« as sboun iniimrn Ul)* 
• 61 • 
O u a J L E s m 
Ftositioo of (Wt Biffewme® ia c/e 
0*5 412 156 56 
€•4* 386 329 59 
C-7 m 3X& 
Tlios a l l the tturoe taetties^ groaps shifted ea «acpact«A 
a Hilkaee* Uhtn mssm eesidiiione ven r^atedl with 
tb» diiBtttlQrlather of ftfrniioarleiliafoiM A (wboss m e^Mitnoa i s 
Is^stingoishalkLe trm ea^amtUacm hwtsunotfcylother), the shift 
fbr «U three mothmgr props were fflffifte fflftlMg^,, ftMlS 
y^^Hff 1 9/fft 
fbs liidcBfie for both the eoa|!Oiu»ia seened eonfirmed 
end the onl^ r esf^ Oanation for the discrepant aeltlng points was that 
vhoreas a l l previoualy ieolated Idflevonea were raeejsiOji dxmute^ Ur^  
flffioae A Qoat be optioally e&tive. Thie urns eonfinsed tor OIU) neeattreo 
awcxta on caiy 60 apeotropolfiriffiet«r* fhe resalta are abenm beloin 
C^ l^^ oo 
Aniaearlfiilave»i9 A ttoua («) euprtaauillavotttt 
h«xat9etl^ }.eth«r the firat optioaXly «etiv« billairaii** 
soana that m }uii9« a rathar eotaggoxtitad imralon of tha uaoal 
aituation tn vidoh a is.p. ettrra goaa like aa abotm in iXlM)* 
Purie Pure 
Racemic Compound ^^ 
(XLVI) 
IfHtT^rMTBrn'QiftBrl fflggfiaflttairott Aii^fi^rtoltomft Jfcffll)* 
imae&wi&nmcm 8 (pavemt) 
(iiaatata) 246-251^0. 
(Bathylathw) 175^0. 
fba isaua3. colour raaottona^ apactra in at!iano3. 
as waiU as nith eth»r addad diaipnoatie rmgmte, th« oafitoayl 
absorpiimi end tha aMft in oartsouyl f^ raquaney on aoatylation 
and isathorl&tioii aiaggaatad a 5«7»4'*0!X3rsai»iticii pattern and tha 
praoanca of ehalatad oarlMn^I function. Tha oaaa spoetnan ahouad 
a dcHdnant poik at 566(100)^  tba other significant paaka wara at 
is/9 s/9 tha later shouiag m i^ psscftrieeX el^amfe of 
ttw eitattl« S!oXmu1<i» tt» pattezn suggesting « taHMtdJag 
d&m to i t s u&its. Tbs aeetats has ths s^lecul^ icsi &t q/e 
losing Bm»B unit of GH^ O^ * 0 to givt u l t l a a t ^ tho Ii«mi p«ak at 556 
as in tlM parent ecmqpcntnd. ¥ha r«st of tlio apdetnuD waa «« balbm 
for tiM i»arant eoupmti eibrndng i t to tio a t«traaootat« of AraueariA* 
flavona B. Hatligrl«tl»r has th« baaa paak at r/e 622 with aeeoayaiylag 
minor Israalcdioinie as in dinetlQrlotliar Anatsariaflavona A ()i<»imBotl]ifl* 
ethor eaj^ssttflaincHM)» 
fhera ia an mmct cos^lation battraan tha ol»»ie«a> shifts 
of tetala (XX7) eM thciaa Hctr 
Qol^  t}M» pr&tm at C^* in ting B dtoaa mt f i t in aajamt^ v witli tha 
pradifitiona teaad <»i tha nmaoaera. liiMB ^^ MOtrua of ttia ooi^latad 
matt^latad empamA uaa fbiind to l>a idantieal in a l l ra^paet vith 
that of iMxanatliDrlathar cuprassufLKVona. AraucarlafLavona 
thaxHsfbroy aasignad tha stiuctura 
of (•)*4%4"*«<i^ i*0>nathylaei^ >raaaaflavona (XLVIZ). 
OH 0 
\\ 
0 r^ ^ M / 
(XLVII) 
* €4 
th« a))OV» stroetnr* has now bo i*e«lssd to (•V?,?'*" 
dl»0<>>!Bat}grlettpi*os8a£la:TOa<» (MXt) (Xtflll)* 
(XLVIil) 
flMi rsMiIts of fa»u»lnati«m of HMR iq}eetr8 of th* p«x«»t 
i f itM^fMcttato and ttti^ Maetlgrl.«rtt!iaar ar« shoim in tfat 
I LM, 
Ctnaleal sblfts of fsrotoni iit Araueaiii^flAvone 8 
Slgn«I fio.of protons 3 c/« AasL^ nownt 
3,42 (») 4 «» 
2.5S (d) 4 9 
3.16 (d) 4 9 
6.19 (a) 6 • out-?,?" 
2 
B • d • doubiLit 
• apoetrun run in CDCI^ at 100 Mc., TM3 as internal standard m t io.O O 
L i u S J i ^ - s L a a . 
Chataleel oMIts of protons in Amtteayiallavont d t«tx»aieiitat« 
No.of 
protoM J o/s A8si£n&e9xt 
3.45 (») 2 m 
3.20 (s) 2 
2.66 (d) 4 9 
(d) 4 9 
6*13 (s) 6 <m 
12 m 
8 • ediig^ta d * (^bXet 
• flS)Qetyttm run in CDCX^  at 100 Mo,^  7KS as an inteiml staMoid »'>'IO«CK> 
OhtQieal shilts of jarotons lit Ayeaeariafla'yoce B tetrttmotl^ rXotluir 
Signal Ko.of protons J V s Assigoasat 
3.41 (s) 2 «> 
3.43 (s) 2 
2.70 (d) 4 9 




0 • & m doublet 
* (sqaoetiusi itm in CDCZ^  at 100 fMS as an iiit««»aX atandard •t'IO.OO 
• 66-
NMB fipmtfm of Arauoarlallavont 8 t>iftiraffl0t)^l«tber 
The rovioloa of th« stmeturo ttm 
isoiliOrleuprAasttflKVon* to (4^)f7f7"*^«O-netli^leuprossufIa0iM Is 
bastd upon tho foUoving oontidorations* S^  of both A^  pairs in 
aestato aro mwA ftro»'r3.16 (parent coapound) and ^ 3,23 (jBethylefthar) 
toT 2^ 95 (aestato)* Tba downfiald shift in aeotate oonfirms th« 
presanco of and The two ffiaftboa^ g^ oupB oay not bt 
asaignod to C-5* loid C-S"* I f this vouXd have boon tho oaso* tho 
s i i ^ l s for asthojy g««>pB in tho parrot coi^ pcwnd %iottld haw boon showa 
up btlx»vT6«00 and not «tT6«19« Thft siiniil be3joiiT6*00 (t5*88) 
oilier ftfttr BHStt^ SMlon jUidio&tiiig tliat tbo puftnt 
eontAlns hgrdzto^ ffm^s at C*5 taoA ^t l i tbs cuNdgonont 
e t BtftDoaQT greiQ>« «t G-7 and at 0*6 atki C a^^ CTS^ BO) 
empeoMi mry v«21 mular fldeUar 4N»lroBB@st« with thoM ot dl«eet«t« 
of l^ftueazlafltvoiMi A (^3*19)* The pt^ivloas eofilpaodnt was eiad* tgr 
ioalogr with th« wommr as ther* vaa littXa data aimlUbl* on tha 
dlmara. Our rmmt HMIt atudlaa on nod^ eoaii}<9iaads (blfloironas) holpad 
in e l a r i f ^ e tha |>09itiim» Tht «Ka8iimti«ii of ttat 8"»liBkad unit of 
acsnteflavon© aarles, in partieolar 
pfntasfieteta (XUX) «»! attsntofaAVoiiahaxaaeatata (t) ravitalod that «h9 
6»pft>to!i of SQch a unit afMMra at^^^oi a»IT2.97 (loirer than ths wmemr 





I \ OCH3 
OAC 
THua in the aoetftte of AfwuearlaflsvionMi 8, ttui 
pret<m at laugt be flaii$c«l Hgr ft sctliojiar gtoap «nd «n acetdKy 
gitjm> and this «9i|>laia8 ovex^ rtbing*^  
Aratieaflailaircma C (WIS) 
Molaeuli^ Meleei^ 
fsmsla vaiglrt^ CiBaoa) 
Areneaxlafla'vonft C (parmtt) 
• (aeatata) C^ H^j^ O^ ^ ^ 
<B»t»5rlath»r) G^ H^^ O^^ jj 622 
NMt spaetroffi of araueeilaflavtma 0 Dattgrl^hir ia 
emparat^ in a l l xaspoeta with that of amentoflavona haxaisitlgrlathar* 
Miss eiHsatfiiis of aaatata a/a shows i t to ha a trimkfmy triaeatate 
of affiwitofLavnia. Tha posalh&litjr of nathoi^ ftt C*5 and C«>5" ia 
xulad out as in paxtott oongpound i tse l f theva ara two igr^i^gm honlad 
l^ytiioayl at andlT-»3»07 aKfjactad for thasa positiima* 
Tl^s ia supportad bsnssna indiiead solvant shifts of e»th(»gr rastmanees 
iti tha aeatata* Tha m&tbcaiy groiB s^ earn asaig^od to C»4* and C-4'** W 
coa^arison of the ehmiciH shifts of protons and aathoigr a^roups in B 
and B r i n ^ of seidopitgrsln tviaoatata (fahla XVI)« This haa bean 





- r g ^ 
T2.66 
T3.22 
fbid Iftflcvte the jpotalliiXitsr th* ioeatisn ef th« wOy 
wemp 0*7 or fhs iMtlioa '^ Is not {imsent «t CU>7 
nui tlMi KUl gpetetiim i t mt em^tctmWja to that of »oi«i$opity8iR 
tfittetttat* «a|MieiaXl;r rtfortm* to ttm ehiMioal dMfts of pttfiiom 
«t (V^ atsd seotos^ at of tings A «al S (failAo I9ZI}* 
l^Phirmi 







* 70 « 
Tilt iBfffclK»i;r ititfefKrsforty mnivoA to C^ T* 
tMs i t in p»tmt Mgfmmmxti with tha ot»«iie«3. aMIts of atthoan^ 
anS at to fl|inilfls>l9r ooiititiitfil ^lixM 
HtmmM units of UllavoR* • 
IStOi^ * 
^pteBwotiixmM dtaiti^l^hiir t«titto«tat« 
JUawitollvftee* totiM& l^jQrlothKP <!iMS«ft«to 
0 tfiaofitiit* T6#15 
T3.20 




mtUim |>oi»e» 9t aamioia^ iiueiAWofi* 0 ms& i t « 
Pmm^ (dooociiofit&m) 
Hst^aM!^ la*]^ * 
m m»wam ttint a i« eptSenS l^^  ae i^iF** ^ t i « 
eooHfiMd feir BNiMitfioi ^ i o t a viQiftti^ ntmm tlutt tht e«fi|Xiiina 
i s ofntleiOly ootiiTia kmamidMtXMimm C i« ii i it Mtiipsisdl 
flw ot mmixm^im of M i^ Motina, of th* 
toid tlw of tnmeaidlftfiatvono C t m nham in tm^ AMniXH) 
flffmnit^t) mAiulX) votjpMtivtfif* 
- 81 • 
I - - - . 
(L!! ) 
NMR spectrum of ArauearlafXavone C triacetate 
Chemical shift of protons in Araucariaflavone C triacetate 
Signal No.of protons J c/s Assignment 
2.10 (q) 1 H-2» 
2.88 (d) 1 9 H-3' 
2.15 (d) 1 - 3 Ii-6» 
2.66 (d) 2 3 H-2"S6«' 
3.22 (d) 2 9 B.3»i,5«t 
3.4,3.5(a) 2 - »-3,3" 
3.2 (s) 1 « » H.6" 
3.22 (d) 1 3 H-6 
2.73 (d) 1 3 H-8 
6.15,6.21,6.24(8) 9 MeO-.4',4"S7" 
7.52,7.58,7.70(s) 9 tm OAc-5,5',7 
s •> singlet, d « doublet, q « quinlet 
* spectrum run in CDCI^  at 100 Me., TMS as an internal standard 
(Llll) 
WXt fipmtmm ef JmmtwHrnlQjsmm 6 
Qinidisi^ i M f t of im immmeiMi3iMmm € nett^ liaffctiKr BlffUlL ])foten» r ^ 
1 1 
$M 1 3 
t m 
&.10 t % 
2 . 8 S ( 1 6 
ZM \ < 1 3 
2.18 4 8 9 
8»24 ( A 2 9 





* fim in axu^ at too m^, tMS m sn iiiiti«n»l cUnilai^ •Tfo^ OO 
Artmtrieitlmmm Q iVX$) 
Tho isoluitioii of the l irat optleally retire tkstttrally 
oeeuiTing Hilly v m ^ t c biflav6i»i8 firom Amieatift eismiinglia^i 
A. cookii (A.colusnwrla) has earlier been raport»d. The two bifl&von«s 
w«rtt fivund to ths otentwrs of serins m& th» third 
one of aaontoflavoiMi eerios* A fourth e^ iapomA AraaeariaflflnKMao 0 
belonging to tho lator soriee has basa isoXatod ixm tho mm seNuroo* 
K.P. 
flBWrtft 
Araucarla flavoyiQ D (ptrttnt) 273® C^ l^ig^ O^ Q 
(ditt0«tat«) 220^5® 3^0830^ 12 
(din0tliylGth©r) 217-218® 




fhe uaoil eolaor rtestions end 9 .IT* eprntm, in xmitv^l 
ttthaaol as m H as vlth added d i a ^ s t i e tm^ss^n ijndiostad that 
tho eecspmuid flavonoM in natura. Tho msa apootntm of tho diacothyl-
atbar abowad a Urgo paak st 3111 ladieatiag that mxM fUmmM unit 
had 3 »ath03Qr groopa, 
Tha wn apeetra of tho paraist eoispoiindi i te aootata and 
ssothorXotlwr »ada i t elaar that WX3 and i te derivatives vara not cs^bara 
of tho ottprosaaOavooa ooriaa. the ineth3r3.athar uaa Invoatieatad In 
dotailj uaing doobla irradiation taohniqfaoi, and i t waa poaaiblo to 
aaaign artalaa to wxy pgoton, with tha axsaption of H*3 aiid H»3* 
* 75* 
^itSMh WKSXA not h» dlsiiaetislMd, 71» vmXtB mt IfMB itudiM 
wniVI^Mhi^ V f •hmm in (LIf) cod ( Z m ) . 
(LI V^ 
mm of iMMtieitfiftllsvBiMi fi mrn&Vt^Mim 
K.A-gl^nff^m 
dbiiiifita. ^ ^ pt pfvton la Araaoariaflcfm d 
^iifMJt 1 i i / i ' iiU|lfi||jMBlllt 
3.52 m 1 
4 % d 0 . 6 
« 1 il.6" 
£«10 Cq] 1 V ® 
1 i 
UM A 1 - 3 
A fi 9 • d S - 9 
3.22 1 : e m H - 3 , 1 * 
5.94. 6*08 m OMt.5,5; 
6«12. 6*10 « m „ ,, § g f H U i f , ^ 
* tpMtfUa wm in 100 i$o«t ^ an iBtei«i2l tftaadcid «1^ 10*00 
-As8oel«t«i with liai^ B and thez^ i s «vid«no«d 
. ^e^em and also an AM qratfia. thas riitg B of a fLavonb 
unit i s isvc^vad in Itakagt tdth ring K of another sueh unit. In 
particular thfiTfalaies show that i s linked to C-6'' or C-8«. 
analogy with ev^ressuflavone hexanatta^lether and 
agathisflavone ha(xaDath l^«ther« tho single mthcaxy group showing 
below T 6.0 (^5*94) is aasi^^ed to tha S^ -OMs attached to an 
S*>link(sd fLavima unit* whilst the protons on Hjog A are assignad 
tor aatXogy with 5#7*disffltho3gr£lavona^* AH oethosiy groups were 
iBOved upfield on change of solvent fr«a deutiKrochlorofoxra to beaawiet 
as idLth e\^ r«0Sttflavone h«scamethsrlet)»»r^ « showing that efirazy n e t h ^ 
gxxmp has at laaet one ortho proton* and therefbro a C-8 rather 
than a C-6 linkage is indicated* An autheoitio sample of (4) amento** 
flavone hexanethi^lether was shown to give an Kflfit spectruQ identicia 
with WI3 dinetfeylether in a l l respects including solvmt dependmt 
raethoi^ shifts. The IR* 07 ai^ mass ^eetruBs were also identical* 
UI3 diacetate (Table XXXII) has 5 singlets, Z like those 
in tba dioett^lether (Table m i ) st'r3«50 andnr3^ bat the third one 
had iBoved downfield tor3.27, a shift of the order to be esqpected 
of H-S on acetylation of a group of the ring A of a flavone, 
but too saoOl for that ceqpected of • This confirms that such 
shiftsi observed in the sionomere, may also be used (with caution) 
in the diners. 
y 4 p It 
Chisi^aX ^ f t s of pmtons in ArmDarlaflMmm» D diaeitattii 
Signed protons ^ c/s AeeleQaent 
3 4 9 (d) 1 3 m 
3.m (d) 1 3 
3.27 (s) 1 -
2.08 (<|) 1 H.42* 
2.86 <d) 1 9 
2.13 (4) 1 - 3 
2.64 (<>} 2 9 
2,23 Cd) 2 9 
3.50 (s) 
3.4^ (a) 2 li»3,3' 
7 . 5 2 , 7 . 5 9 6 m OAe.5,5" 
8 • tlagpLttt d • <1 «• quinl0t 
* apaotnui run in COCI^  at too Me»» TMS ae sn iiit«nitl steniard • T10*00 
It la obvious tbut rinea B and B art only subotltuted 
tor a and '^'^ OMa gt««q>9 mo meh em^pem^ shows • eXoar ASK 
and A^i pattoma of 2% 3», 6* and fi-^^"* and 5"* protons 
raqpeotlvaly* 3 of A8X ssrstan auS of Aj^ iQrstesa am found iavariaiit 
on aeotylatioa, tharaljBr oonfltiiing ths prasanoe of 4**0Ma and 
ths stfueitufo of NZ3 (Tattlo m v ) I t s t l f wao fMd* 
AbMltttftly o l « a r ea t M s e<a^)oaiid bad 2 p««kA am! 
T«3.G7t wcettanedalilA with dieutef^ there ar«»tfauSy 
preosnt two o t r c n ^ %tsrdbn>gdn Ixsndod iQ^rmT' gpoayiB, whioh misb 
be ftso&i^ t o C*5 and O S " * 
shifts of pvotons itt Anmeariaflaone 0 
s i p o i pfotcm* J « / « Aaai0iite»t 
3*60 (a) 1 3 
(d) 1 3 1^6 
3 . 4 2 ( s ) 1 
S , 0 8 (q) 1 * TMt* 
2««9 (a) 1 
2 4 6 (d) 1 • 
2 , 5 6 (a) 2 9 
3 . 2 1 (a) 2 
3»50 
3 . 4 4 2 
•2.56,S.OJ' 2 M 
s e tilii|;l«tt 4 • doalilotf q « 
• epootim t w ot 100 Ho», THS on intorfitl stimdavd«Tio«00 
79 • 
W13, thM»fo*®, U 4S4*%7,7®-tftra-O.o0tl5ya#.> 
to mnontoflavont (LV), which haa previously bo«n reported t^ r Hodgos 
iOM) MUrti «t ftl'^. Tht fblloiring abcms tha msltlng poiafes of 
U13 and i t s derivatives with thoao of *,7,7''-t<rtra-O«a0t^Qrl« 
Qi»nto<lavon« and I ts derlratlvas. 













Thtt dlsempmeltts in atelting points are «a(plainft1)3.e i f 
wo aasiisie that UI3 ia c^ieal ly «Qti<v«» which i s oonfiMMd V ROKSture* 
iDents of i ta optical ri^tion^ (igrridin0-«thaaol) • WZ> i s , 




- 9 0 • 
C O f i C L P a i Q M S 
1* Four ojpftloiilly «ctivi biHsirones iMUcmging to dxpreasnf" 
Iftvono a»d mmnitofiemm awrtm havw bofm isolated in jmrified toivm 
(PX£> l!ron the phenoUe estrsetiir^is of th» IrnvBs 4r«aicaria cookii 
i[A.e(»2»Etaniaris), Axwuemla eeanini^uffiii (Ansieixrlafida«) • 
2« fh« tsUlavQiiot, AraoKsariailairaiMi A, 4r«a0firia{la'Vtm& % 
ArfiQcaxriana^Qos C^  AretKsarlaflvvaQa S> bNsn ebaraeteriKftdi 
izltra -violet, infrared, eaenetic re^miKse and auia 8pe0tzt>8C0|^ « 
341 fh9 irsxlne paroblwB of interllav«»i^l Hs^xe^ 
lias bMm solved tsgr , ffte^lS .ftC, 
4* flM ojpstieal activity in A hft0 b&m eetab* 
l i s l ^ Igr optieal rotatoiy disporsiim ntudlss uMle in Qtbsr cmma 
optical ititatleii lias seaaiurad* 
5* f l » foUotdLne stroctorea hav« Ijahq aasiipQad. 
d'Wbiflavocie* 
( i i ) Arancgrianavpno 
( i l i ) jlmacartafliivoiw *C»s 
(NsetlBrl-3*-8* blflawiw, 
(iv) toBUcaiiaflawmft 
t«tir»»0-aetl5rl-3 8^-Mflairaiis • 
^Inf Afr 
- 8t • 
c o m ( I. ^ . p ^ v i i m ^ n 
mmPim* 
0yi«(l md povdttred Ittsvas of unmtaUM cookU(A,eolmmaris)f 
^.euimlxtiMiii O leg) IK^ IUXI ia ^zolvuK-ethsr (40-60^) 
xnHimid Ibr tIS hours. Tits isictxset was deeuifead of^ ehfin treated 
with IVedb QUAntity of pctyDlcmxHethar and again fbjp 
6 boars* fha extmet vas aj^ln decestod off and t l » poudarMl 
loaves vera th«a vtaahed with a fitBsh <|ua£titgr of petftd* 7ha 
Imame vtro o(as|a.sit«tIy dried t r ttOLoiiiiig hot air ai»i «dha»st«d 
with toiling custom t i l l th» extract waa aJttost ooloiir2«ss« ftko 
C(»BMtt0dl eeetono aaiti^ts vara coneantratedl on a vestar t)sth 
t^ a hii^ tlsr viseotts ixrem commOtrato um l e f t lwiMiii« fha 
conoaartrato ims takon into tiot water < 900 and fi lteraa. 
Ttia MKi-iwlid maa left bahind wae dWLed ai^ fofl imd with cMtao* 
fyrm, fbm proeoaa was ropeatad 4 tises t i l l tho ohlorofom aactrset 
was alvost colourless. Tlis cMeoroforte ttetraeta vmn ecabinsd said 
the aolvant w s rseovored* flui sseii«80li(S bsss l a f t batdnd was 
kax^ad AX, and the ohlorofons issc(Utbl« brows solid as MX, fim 
petrolau»-athaa> axtrect, on axesdnatioB showed tbo abs^ Moee of 
fXavonoids* 
m <M 
Tbs acotcn* solutions of th« Al and All vwb 
aabjttetttd to ehroieatogsmphic analyslt on Whatcan Ko»1 Ulter 
pisp» tsfloTiiig both tho mocmi&im and doacendiag toelmi^ea* 
fhe foUoiiiiig flolvont sixtoiirtt vers uaad. 
n BotaneXtaoetjUi aoidfwatar (4t1i5) 
2. SutaiMliaeotie aeidtwatar (6t1te> 
3. Botanoltaeotio aoidtnator {8»2i5) 
4. Aeatie aeidttmtor (60140) 
5. Ae0tie aoldsvatar (20sd0) 
BinuBaiMtpjfi^ jdtootm^ (lOOtltlOO) 
Beneenetacotlo aeldtwator^ (125i72d) 
8. (40t10i7) 
9. aootatotaeetie aoidtwater (50t2t50) 
10. CtOovofoxcttttbanoltimtar (27t3t10) 
11 , (20s4) 
12. Ztopit^I aleohoXiwator (3i2 and 1i3) 
fht ohKNBatoemto vor* xvu fbr 12 Iwiars. Afttf 
drying at roan tonpiaratiir** th« ohrooatograiai on cosuaitiatioe 
UBdtr lifiht itrraftlod <0^ ono ipot with tratiXSii^ in i«oli 
eaeo, 
fhiJi l«9r«a' ehxtmiatogmphie platos ( 5 x 20 os ) of 
0*5 tMoknass m n praptrtd tgr ttao uooal cothoda^'^ vith 
- S I . 
th» hAp of m wptmAmt ( Osse^ Bfid^berg }« usinc sHien 
gel *Q(*M8rekh Th» pl&t«s after bsdng drisd for im hour at roc«i 
tOB^ratuxv, wtro eetlvatfMl at 120^ i a an ovim Ibr 45 aimtas. 
The apota of 0.1* ool\itlon of AI and All in acotont wore applied 
to tho startii^ lAiieh vaa 2 ess firoB tba tdga of tho piUta. 
Tlw i ^ t e wa0 ^laeod in a ehrooati^grapMo t«nk« vM«h tiag fUlad 
to the d< t^h of 1 OS »dtlt the eolvwst Mxttura^ lioiieoiiat fbrnlo 
aeid t KjrfldiJia { 36i5«9 )• fho taele was proviouailjr aalniratadl Mlth 
tho soX'vant Mxture i w an hoar, ttio plata wm run to a distanea 
of 15 cxif rsnovad froia tbi timk and driod in a ebrcK»tograph|e ovwQt 
Q& ax^inatiim ttfidor tf»7 ligjbt Al a1atm& thrra spotsir 
ttoa isajor ona of taroim aliade and two minor ones of baniati grean 
eolcNir* AXI rovai^od ftva byoun spotsi four mjor and ona ninor. 
XiMi Rj value of the minor spot tiaa Identical with that of ths oajor 
spot of AZ* 
IWlllcatton gf U 
Aniiiydraias ae«tt»)« ( 500 adl } w&s addad to napioaiiM 
trisilioata < 150 f } and ttoa adaetara vaa atirrad to giva « thin 
71m ^urry «as at addad to a oolumidd m in diaaat^r) 
(Kid ttw sidae of the eoton ware rineod down with diy aeotona 
(200 laCL }• the adsorbent had aettlad^ e t^eass of acatcma was 
tm offy leaving a thin legrar of eeotona above the aorfaoa of the 
adoorbentf an «oat«aia solution of the saei-eolid AX ( 1 g ) wac 
* 04* 
addad* Aft«r th» solution had p«es«l iiito th* teUxmt m f i l t e r 
cireX« vas pXaawA en the tqp of tfid <id@drbttiit« mad th» 
eoTaxm v»8 4«iv«Xo!}ed with axy p«tx«i«ui»»0t1iar ( 40*60^ }• t m 
DandSt om ymlmt mm tm otiier lilttish ipram mrs visible under 
liglit. fhe IjOUiish gvom t»»l waa with petrolaitpi* 
othar Thia vao found to be imflavonold^c in mtttf*. 
The GWiend tsend mo elutad vith dry cWLoro^am* After the re* 
eoversr of ohloroflMr% « brown naes ms obtained. 
As there tfae oertaia ovorleqppiiig of the baada^  the 
separation ecuXd not be aceospUabBd effeetliraa^* fhia was 
fkirther revealiod tigr tMn lijgrer ohnmtatoeraphie eoeatalJiati^ &n of 
%\m 8olid« 
Ririftcation of AI iPrecar&tiim l^ ayar ChrcBtttoiamplBr) i 
lyrWina eolution of fkeotitm AX (1^) t«a i^^Ued 
aa a etroak item a »ide band pS|>ette on the ebiroaatogni^hio 
platea ( 2 0 x e 0 e s i ) o f 1 a B i thicknesa vhieh bad pt&vimfO^t 
bean ooated vith aiXioa gfH ^OCttamti) vlth the hdp of a (^reader 
( Oeaapi (k>| Heidelberg ) and aotivatad fcei^ing them at 120^ 
for 49 Blnitea. A band t ; ^ hair diyer «ae uaed to evaporate 
the spotting eolvent* The plates wwre developed tdtb benaenet 
fomie aoMtpsrrldine ( 36i5f9 ) for an }»ar» and earefoUy dried 
in a obrosatograpbie oven* The po«Ltion of the band vad am^ed 
tinder light* The eneireled pigiaent eono waa scrapped vith 
• 85-
th* h ^ of « epxtolA. I t tne In a eoltum (Id torn in 
di«Biet<»r) ifith ehloiDf^* Th» elOjorofom mBtdnga on evaporation 
fho hix3c^«Beity of tfie aoUd ma ohiMkodt iff tMn 
lasr&T «»bro!Batop>8^ lQr> as doderllMd using tlii foSloiiing 
solvent B^xtwres* 
t* Biiiten»s£c(r»io aeidtsiyzldiiie <J6t5s9) 
Etl^i fomat9t;foR»io «eidttto3^ tMBio (4ttt$) 
3« SKiztnotaootonB (50fS0) 
4. Benz«Q«iftCfit<»Mi (70«30) 
«,7,7«-totra-O»0)atiylcupr«aauflavon» (AI), (WBI). 
tbo doHd oiyetaUisedi i rm oMofofoxiB-4ei«tfaiino3. 
a« 3rallow noedlas (250 mg) ia»p« 
1* CQlo^ teffttat 
(1) Kagnsslua • ligrdroehlox^ aeid ••• Oranga 
( i i ) Aloohollo forrie ohlorida ••• Qreanlah broMn 
<iii) 2lne • l^^rooKlorie aeid ••• Hid 
(Iv) Wilsoo-borlc aeid raagtnt 
• •• 3rl|(fat y^Ulott 
(v) Sodityi aaaXgss • l^ ordroolKlorio aoid «•• Piokiali vlolat 
8. mn* Wt, 594*1935 (mes). 
Anal. Cftlod* ^ 
fbuisl Cf 68,5| 
4* A1>9aypfelttiii 
EfeOB tiMl 387.5 © (e,33,0CJ0). 
^mx 
i n 1/5000 ethiimlle ixtdtfiOB otlMxtdd* 
X Btac fi>u Cfy35#000)« itilleetion of iraiy I m int«nsitjr • 
i n I/50C' etiusRolio sodiuo «tboxiite 
^ OWE £87 jBxx (6:>35»000)» infleotlen of veiy low Intonaity . 
V cS^ 
^ wax 
• 590®, • 770* M y ^ 4 2090*, 
m yttata 
4, J • 9 «/8)f 3.15 4* »-f % 
J • 9 «/t)| 6.19 (sln^et, 12, OMi-4% OMo-4"% 0lte»7# 
* <S7 
file U.glitmm (60 mg), ^riMm ( 1*5 ia3> ) fteefti« 
( $ aSL ) war* Imted m natar batli S hoiirsi 
«o0l«d e»i jpotivad mtat emsibeA ie** f b t aalS/fl wis imiditdly (!il«d 
mA exj^eitenisod tvm iii0tlMix)l,*titl9a m&t&t^ la tim Dmrd of eoXoiuP* 
3.«f}8 iieed2«09( 45 aeg } ta.p. 
I^l.vt. ^^TStW J^t ( tiast )* 
Anal, ^jg^Qf^* S* 
I^ WWl i % 
) } £«75 ( J • 9 C/S ) | 
3.2S ( Ii-5**f J • 9 }| 6.80 
7.51 ( T L A ^ * ) • 
b t m i w i 
fh» ftlKmi «o«t«t« ( 45 «8 ) WIS with «3LeohBl 
«bA l^ ji'dvoeHLorio aeiA ( 111 ) on « wator Iwtli fiffir M TMT:* tho 
proeipitato obtaiiuift vashad with watar dvUAp and eiyataUiiOd 
f!rcai ettloi^lbfiMsaittoanSl ( 35 «c iB»p.t51^C-
• 99-
tim ttoan^eeoA ( 73 ag )# pert^ uwiluit tBstlacm^ 
( 4 g )* Bttlgrl iodide ( t aH ) end atar mit^om ( 150 ) m t 
Ix}i3,«d £xi» 10 hmamg vitli Airtber adiitioa of wAtii^l MiM 
( 0*5 ) ani e^tnuat* C t g ) ftftar 4 ibemra* fht 
isi2Kk«urt vm f i l t a i ^ t ^ vmiMit twsbtd trltb Xai^ of 
diy aeeicdMi. Afber diatUli i^ dffthft « y ^ o i f solid nia 
\SffMxd tMeb wMi paxiMitA lO'fpidnK^tvt Idj^ ehcewKtogi^)^ 
! 
«8 dcu^rilsidi MrUtr* A tiliit* tolid wm elUstoid iMcti oxystilliMd 
iicm wtliffiSRi^  fts C vg ) 
tm%» ^^fyfi^Q * Bf 4*8 
t^ mmA t 69«5t 4»9 
5.41 ( St )l 3M i tloelflft* 
H^* )| 2*70 ( dooblirt, 4* B-6S fiW2»», J • 9 c/a ) | 
3.23 ( daitfl.«t, 4, m U B-l"*, a • 9 </§ 5i 5.80 
( ^ } | 6 .14 ( ttlAglAt, 0H»^7» )f 
6.2S ( ainflvt, <»fi**4% ONi^«f ) . 
(CeSiom gteMMteizaiaterii 
«e«t<»s« ( ^ isa) it»s to 
( 150 f ) end ttio idjcttur* use ittivad to fgkim a tMit 
elurifar* the airni^ ma at imea to • oc^ lsisa ( lit tm Ia ) 
and tlM »Sjam of ttm oetaa tismA dovn with dt^ ooetoni 
( £00 an Warn ^ «dl3orl3«aifc had s«tu«dli> «Kmm of uavtam tHui 
wm l««»in€ « X«3r«r of «o«los(Ui tiitm th» sarHtoo. ao«toiM 
doSntloo of MI < 4 « ) tnti Altor tbo mhxitim \mA fm&mA 
into the oaJyuMEtp » fUtor jpi^x- eixeXo ims pS^ed on ths top of 
tt:^ tdoorlmet^ «asil tbn eoKssn vaa d«va3«pod tfitb diry p«tfQX«ii@ 
©th«r C )« dintiisst iHUSKla jreOlour and tbe otlwr HOtaitb 
grom iK^ ro idsitaii. fli» Idxiifil^  Isiiid ims olxstiMS 
ulth dffjr p0tf«ajOii» otHof ( )• i^ui rewitiilae jwHoir b«nd me 
•Intod with i^Q l^ ttfifitato aatiif«fte& vitli if»t«r« l^ift^ fraotioim of 
15 BtL oaeli ifwre iwlloetad* 
f^rvotioii SolVMyt iMiMst 
U5 S t l ^ «e«t«t« Ufht ^oUotf oolid 
aatnxwtad vlth tiatir tOO (A) 
• loUoif doUd 
8 (8) 
• 90 • 
Tldla ligror plAtot ( 5 x 20 ona } of 
atma&ioA tMelsMsfi mm pmpamS^ tif nouia tt@it>lio(l8« 
f l » e|>ot8 of a63xtii<«)i of jpiodnot *B* tn iteotent 
vmv i ^ i o d to tbt atfiftliig llno^ t ^ t i iiae 2 i f m th» o^go 
of tho idAt«« %ma plaeaA in tlw e}m»Hictogrofiliio tank 
which mis HBodi with t}» solvont edxtufo bonsmao i ^male ttoSA i 
PS^ riMim ( 36t5s9 )• SINi plato wis mn to « diatanoo of 15 on wiA 
«ae tlsoa n i^ovQa ISrw tho tmtk. Xt mis diloS at sfom tm^&tnr& 
mA m mamiMi&iim ta rovMlM t)e» pro^oaeo of Hw 
bmm spots of ^iexmct B^ vaSnos. %f«Qrine idth diaaotised 
pi^tvoaniHino and ideolioSiis l ^ t e elklewido alao alMMiadi fi^a eii«fts» 
g f p i i i t t w « f • l a H i T f * ( n f f M H H l T i liytff.i g t e w i f t g g i i ^ ) i 
Psfwpertkttim layar ehroiiato(p«pKio plataa (fiO x £0 caBs) 
of 1 as ttdolmass vara ptsparsA with tba tiiiial eafehodia. 
%% aolutlKm of tlia alxtiiya ( S«5 « ) imui proparad in 
Ippiaiiui and tfaa eolutlon vaa apfSlad with tfca liOlp of a sp&oiMl 
*ifSda biM pipatta% ( Sasagi Co* a«ii«eos aol4t|^<lljM 
( ^6t5t9 ) Mas uead as dai^ oiopiitg ailvint •iMt tba plataa «ax« nm 
to a diatinea of 1$ e&» f b t A m tstnda vara icaftead i» Slghb 
and vara mm^ipsA as aipacmta btada with tbs iMlp of a apattfla. 
« 91* 
HM l i w trmBtiam wsro ^ t o d «ith acstkma In diffMWt eolmos 
9M undcn 
l>lra«tion I 50 tag* 
Awittioii H 200 
312 SOO me* 
FiTMtUOR 1^ 50 1B$0 
Prm^im IT 50 ag* 
fli* jsoxlty of itUL thtt wui sstatOialMidl l^ r 
tMn ehn»atogr»|)$ir m •Sllea etil flliiitilc9 tgr usti^ t l * 
itoUfiwii^ mXim^ iSfOtoMi* 
1* mmmmtfynio mUtji^tiMm (|36s5l9) 
e* Sfelipi totmt*iibmte fteMtiolatiiio (4>ti5) 
Btnttiuii(ie«t«B» (70sJO) 
4» StneeB»t«e«t«iii 0Oi5O) 
flM liQsiogm«ity of ottob im^im mm Saxthut •stotiUiliiid 
tsr tiio dintaalOBfti pi$)«r c T m m ^ f f m ^ b»MiMi«o«t>i« 
aeidti«gt«r ( t25i72fl ) a* ftivfc loXiraNDit sod mpimm «e«fele moid 
( M ) M th» seeeml sol-Viofe* Fraetloii X mm Idontiflod 
(WSK) m dotorilma 
MxOiMr. 
m ^ m 
ctt|>r«aauilttyea»(P!r«c^on tl), (ittl)i 
fht empomt^ exyjitftllSjHMl fgm 
( ISO n« ) 
(i) m^mvAm • field ••• OrengD 
( l i ) M o ^ l i e fanrie ehlovM* «•• Sroia i^sh laroim 
(iH) iKino • l(f(lftK}tjilori<s Badi 
(iv) yil«8n»boHB xvaeMi yiaiow 
(ir) Se&im * lordirvwiaotiA HxkleHi idLolet 
2, m * % m m (mass). 
Pouadt 0» Hf 4*5 
in 1^ 5000 «thti)QUo mkUxw «ihoxia* 
^ MOt 272 94000 ) maA 398 23,600 ) 
In 1^ 500 vttMiiolio aoiliwi «thaxid«. 
^ — ) and 398 tt.u(t 23,800 ) 
V 
^ ^ 1665 Clf^ and 3440 tiT^ 
- 93 • 
fipili^ffii,, n^i^^ffwi. 
flC] f • 
2#58 C dOBbtUifc, J « 9 «/» )t 
1.16 { dmUet, 4, B.5% J « 9 c/« )f 
6.19 ( )f 5.18 ( e i a ^ , 0H-5"). 
» 
ftm ( liO Kg ( 1.5 «& ) aeeftie 
cid^srtlxld* { 3 BO. } hMtod m% m mtme tjatb Cor 2 
eool«d wbA pouarad emr crwOmA fh« soUd m» mieM, dtieA 
ffiod GtystiOIiflwS trm etilmnoI-01%1 «edt*t« in ttm torn of 
eolflOfidsQ ( SO eg ) ts.p. 
734 
AmdiCaied. for H^  
fmsAt 58.6} Ht 4*6 
TO iS^lu Mmf m 
3.45 ( tlniclstt IW3* )f ( IE, 
)| 2.66 ( dooKl«it, 4» B-2*, B-S"*, ^ « 9 e/s }| 
2.95 ( dottiast, 4» S-3* ^ • 9 e/« )| 6.13 (oingioi, 
0M»*7* 0^7*')f 7.49 (sinil it , 6,OAot5t 7*74 6» 
aAo-4*, 0Ae-4'")« 
-fbo Abam aeitatd < 50 tag ) ms inDfI«dc«il with alec^X 
and eeld ( Isl ) tm a mtsat ?l» 
y&Hw pyeeipit^A ots^ aifind «im« wasitdd iwith driod and 
t f m elitorofofi»»]a«lilN»ioi ( ^ ng ) »{). 301»304^ c 
ilil •iw.i.rt.iliini III II .01 •lWii.l—I lil  liiilil 11.1 1  I..IIII..I .iw... 1  11.1 II. i.ii.i|li.l»lilil.ii 
fhe oeffipoand ( 75 eg )« iynt^cmis |iot(Mii^ iU3 e«irlx»kst9 
< 4 g )» Qwtlirl. iodide ( Itfl ) end «e«toiie ( 150 ssl ) 
boiXtd for 10 honrvf with. IRsstimt additiev of cMtfsQrl iodicte 
( 0«5 ni ) potftssSuQ earlM»at<i i % g} after 4 lieurs* ftm 
slxtiiz^ was i^ltdrod exiA the rosidttft ms vatritusd with Icrieia effiXfunt 
of dsy eeetcMti** Aftor distilllstg of f ^ aoliwit^ ft yallow solid 
ims l e f t toohitxl widch ini9 purified propftratitigps li^ rear ehromto* 
gmphgr as doaorihed oir l i tr . i light ytUotf aolid waa otAiiaod 
tfhieh czystii^steHl iffisthenoX imdloa (£0 mg) 
i^i.wt* (e»88)» 
AnttltCoXed. t(ft ^^fyp^Q^ 4*8 
Stendt Q, €9*$} Hf 4*9 
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KMR tCKSlj).^ V«3iie» ara ofcTSealat 
H^w )l 2,70 ( H'^ V 
J • 9 «/« ) j 3.23 C doublet^ 4 H-3% S-SS J • 9 )f 
5.88 ( OMt-S" )} 6*14 ( a i o ^ , OM®^ , 0M#.7")j 
( aineiotf 6, )« 
fbft Hilfivona eiystallis^tdi i t o ssathaneX-elAoi^ fcanB 
( 150 eg ), ( mt^. 335® ana 3lVt5®C m&x^&tUm )• 
gfflW.lftg^il 
(A) 4> l)|ydr<»eKljOt<ie aeld »•« C8r«yng« 
<ii) AlcH»liDlie HsiTie ohlorid<i ••• (hfe^eh Ixrowii 
(Sii) Mm * hy^wocHLoviit miA 
(iir) Wil8a»*^rie esidl jrtafiCHt i r i ^ t y€L%tiM 
(•) Sdaittffl «ffi«lgi» • ij^iSrochlorio aeid ••• FliAcish violet 
Atua.Calisd* far 4-*t 
IbanAt «« 4*3 
iBXim 
X 871.5 WAJ (e , 44»1<» ) •ad ^ »Ai< e # 41f00® ) 
i e V5C00 ^tmasHU sodim mmxiSm* 
^wrnxm nMih^tOOO) mid 30B m (6^52,000). 
In V 500 «i)iaiU)kLie sodiuBt 4ifeli03tM» 
m ii>u{f «51«€)00} end J98 i ixj(e 
tB W$0 «tliiuROltie iKMStoK •ttioatSd* 
Xsax28l «i)A 329 axj ( ^ ^43^000). 
5* 
L J 0 
fhd tii£LttV«»i« ( 0 fig ) w^piMm < 1*5 nA } «ni tteatie 
•B i^iydfld* ( ^ nl ) mm li*at«d at ee wgUr tMith £or 2 taonra^ 
cooled and poortd ovtr erushwd tiMi soUd itaataed^  dxi«d and 
oxytttatlind IHqr »ftluaio3#<i>«%)]9i «««ti(t« «s «ol,iKarl.«sa needles (50 «g) 
laal^CaXed. Dor O^^I^O^i 4«5 
m 
S.10 (qttinm, 1i Jf^ » 9 $ • 3 e/9 
ZM h ^ « 9 )| 2.15 C<l«umi>t« % E^U • 3 «/»)| 
C ^Ultttf I « 3 e/« )| ( 
# • 9 «/• }| C )i ( 
)| 3m i Ammtt^ ^ tt 3 «/s )| 2m ( S^t 
J p 3 ) | 6.21, 6.24 ( otnglwfet, 
7-58, 7.70 C i i a i ^ t , Cto-S, 0Jte«7). 
fhd iilKivs aotttat* C $0 tug > waa rvllupwd with alootiel, 
tfid Igr i^melileirie mU. < 1st ) mi §, tmth m hmtm fb t ynSImt 
pmeipitattt ttHfiiiMid WM tf«Mt vith iist«r, d i M «isd $i7giat!llljwd 
7t» t^ ompmsaoA (70 i^), tnS^mt* pot«««liiB e«s1i0i»t<i 
(4 (}, MtttQrl iodld* (t ai) «iia {150 «a} DoUtd 
ftor 10 faearn, idtli ftaartfajir «Miti<m of iadld* (0*5 isl), 
pofeftMliio ttuthma^ (1 i ) ftfiwr 4 limirtf TIM isixtiir* mm 
«»• wAilwl nitli «»tittis& «f Afttr diffeiiUiig Mlvwect 
* y«1l0tf mUA itM baMnd nitieh %m» purified i!^ prvpert^lvt Xijpftr 
CTHV«B«TOG9MI% « • A <IEL«IIRL«TE 9OU(T TMA OMTDMA 
i^leh or/stalliaod 2!r»b aerfcljanol as eoXeorloss uMdles ( €0 mg ), 
( U t ? 
AiMliCileil, ftw 0, H, 
IbuaAf C, H» 
а,.,„(£!%>,ai yiffiftft 
2.10 { • 8 V^ Qf • 3 c/a )j 
c 1 , a • 8 «/« )| 2.16 i deublAty 1* H-6S 
J • 3 )| { 2, a-^"*, J « 9 )} 
3.24 < B^S"', ^ « 9 )| 3#48# 3»42 ( «i»filet«, 
2, B-3, H.3'' )f ( 1 , )| 3.66 ( doiiia«t, 1 , J • 
3 c/s )| 3.52 < deaia.«i» 1» J • 3 «/• )f S.94« 6.oa» 6.12| 
б.27, 6,25 i t im^ftf, ie , 0«i-4*»» 
0M».4* ) . 
th» l9ifl«9c»» ez!jr8t«3ltMd imm iMtb»i^«eh3.<m»lbx» 
«t yellow iiMdl«s «•!»• Zf^C ( Idt? 
(t i ) eia.orid» 
(li&) Ztno • IgrdroeDldxie aeM 
(iir) rvuMswot 
SoAim • l^roehlorie «oM ••• Pialcitih vioiM 
Iter Cj^ B^^ i^o* 
• •• C^ reHmieh bmm 
• •• INidl 
fSe*!^  I 
4* AbflOWitiiBnt 
filCK gyo fU»m ) «KJ 328 «AJ ( f ,39»1CS0 ) 
^ mm 
In VSOOO «tht»olle aodian etiEiGQdd* 
^ewtSTI ibajC^ «45»000 ) aal t8>u(^  *39»100 )« 
in t^ SOO «tbaiiolie «odlii» «tii03dd« 
^mmrnmAii i »94»900 ) •ad 360 (e •15^800 )• 
inmi^ 
^mx m »42»000 ) itfiA 346«>u(e #46^ 000 )« 
MI^Hi ggttfflflB* 
•too* 
UM ( % m* )f ZM ( ^WLt^, % 
«r • 9 </• )f 2M ( % )| S.S6 < 
2, jr • 9 i/s ) i C 
^ • f «/s h 3,56, 3-42 < iHnglftt, h 
( doaUst ,^ f , BM^ J • I «/» )| < 1, 
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